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PITT -09-1-046 

September 24,2001 

Project Number 6966 

Commander, Southern Division 
Naval Facilities Engineering Command 
Attn: Joel R. Sanders, Code ES327 
2155 Eagle Drive 
North Charleston, South Carolina 29406 

Reference: 

Subject: 

Dear Joel: 

CLEAN CONTRACT No. N62467-94-D-0888 
Contract Task Order No. 0003 

Remedial Investigation Report (OU3) - Volume 1 
NIROP Fridley, Fridley Minnesota 

As indicated in our recent September 19 letter provided with the distribution of the OU2 Risk 
Assessment (Supplemental Remedial Investigation Information Report), we would soon be 
following up with the enclosed Volume I for the OU3 Remedial Investigation Report (revised). 

Revisions made to this document since the previous May, 2000 volume are relatively minor and 
do not impact the conclusions of the OU3 risk assessment. However, rather than provide change 
pages, we have provided an entire replacement volume for ease of use by those crafting the 
Environmental Restrictive Covenant. It is possible that further MPCA and EPA comments could 
necessitate further minor revision to be addressed by change pages to be inserted into this 
document. 

Please note that at the rear of Volume I are replacement pages for Appendix F. Appendix F was 
originally provided in Volume III in August, 1999. Please remove the Appendix F material from 
Volume I and place it into previously-provided Volume III, removing the corresponding pages from 
August, 1999 Volume III. No other revisions or modification to Volumes II, III, or IV are required. 

We have been notified that a minor error existed on Figure 2-1 distributed Friday in the OU-2 Risk 
Assessment Report. Please find a replacement Figure 2-1 for that report. Discard the Figure 2-1 
originally received with the report and insert this replacement figure. 

~in;;~YJ 
Mark Siadic P.E. 
Task Order Manager 

MS/kf 

Enclosure 

cc: Dave Douglas, MPCA (2 copies) 
John Aubert, NAVSEA (1 copy) 



Mr. Joel Sanders 
Naval Facilities Engineering Command 
September 24, 2001 - Page 2 

Tom Bloom, USEPA (1 copy) 
Richard Harris, RAB Co-Chair (1 copy) 
Doug Hildre UDLP (1 copy) 
Bob Jupin, TtNUS (1 copy) 
Mark Perry/File 6966 TtNUS (Unbound copy) 
Debra Wroblewski TtNUS (Cover Letter Only) 



APPENDIX E 

ANALYTICAL DATABASE 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (tJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-01 003-S8-004-01 003-S8-0P 1-0 1 003-S9-006-01 
00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

07/13/97 07/22/97 07/22/97 07/08/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC04 AOC06 

003-S9-004-01 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 UJ 10 U 10 U 

10 U 10 U 10 U 10 U 

10 UJ 10 U 10 U 10 UJ 

2 J 5 J 3 J 10 UJ 

10 UJ 10 U 10 U 10 UJ 

1 J 2 J 1 J 10 UJ 

33 J 32 U 13 U 3 J 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 UJ 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 UJ 10 UJ 10 U 10 UJ 

10 U 10 U 10 U 10 U 

10 UJ 10 UJ 10 U 10 UJ 

10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003-S8-007 -01 003-S9-008-01 
0.0 - 4.0' 0.0 - 4.0' 

08/21/97 07/21/97 

OU3 OU3 
AOC07 AOC08/AOC09 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 3 J 

11 U 10 U 

11 U 10 U 

31 J 11 U 

11 U 10 U 

11 U 10 U 

11 U 10 UJ 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g/kg) 

1,2,4-TRICHLOROBENZENE 

l,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-0 1 003-S8-004-01 003-S8-DP1-01 003-S8-006~1 

00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
07/13/97 07/22/97 07/22/97 07/08/97 

aU3 aU3 aU3 aU3 
AOC03 AOC04 AOC04 AOC06 

003-88·004-01 

10 U 10 U 10 U 10 U 

12 U 10 U 10 U 14 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 UJ 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 UJ 10 U 10 U 10 UJ 

1 J 1 J 10 U 10 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

860 U 860 U 860 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 860 U 860 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

2 

003-S8~07~1 003-SB~OB~1 

0.0 - 4.0' 0.0 - 4.0' 
08/21/97 07/21197 

aU3 aU3 
AOC07 AOC08/AOC09 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 UJ 

1 J 10 U 

11 U 10 U 

11 U 1 J 

11 U 10 U 

11 U 10 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

12 J 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (J.l9Ikg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA !E 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-01 003-S8-004-01 003-S8-0P1-01 003-S8-006-01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 00 - 4.0' 
07/13/97 07/22/97 07/22/97 07/08/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC04 AOC06 

003-S8-004-01 

340 U 340 U 340 U 350 U 

860 U 860 U 860 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

860 U 860 U 860 U 870 U 

860 U 860 U 860 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

860 UJ 860 U 860 U 870 UJ 

860 UJ 860 U 860 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 20 J 

340 U 11 J 340 U 210 J 

340 U 340 U 340 U 120 J 

340 U 340 U 340 U 180 J 

340 U 340 U 340 U 65 J 

340 U 340 U 340 U 120 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 UJ 

340 U 340 U 340 U 350 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

003-S8-007 -01 003-S8-008-01 
0.0 - 4.0' 0.0 - 4.0' 
08/21/97 07/21/97 

OU3 OU3 
AOC07 AOC081AOC09 

350 U 340 U 

890 U 850 U 

350 U 340 U 

350 U 340 U 

890 U 850 U 

890 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 850 U 

350 U 340 U 

890 U 850 U 

890 U 850 U 

20 J 340 U 

350 U 340 U 

31 J 340 U 

110 J 340 U 

84 J 340 U 

91 J 340 U 

50 J 340 U 

65 J 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (1J9/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-003-01 003-88-004-01 003-88-DP1-01 003-S8-006-01 
00 - 40' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
07/13/97 07/22/97 07/22/97 07108/97 

aU3 aU3 aU3 aU3 
AOC03 AOC04 AOC04 AOC06 

003-S8-004-0 1 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 13 J 340 U 180 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 36 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 19 J 340 U 320 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 73 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 860 U 860 U 350 U 

340 U 340 U 340 U 76 J 

340 U 340 U 340 U 350 U 

340 U 21 J 340 U 290 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

4 

003-S8-007 -01 003-S8-OO8-01 
0.0 - 4.0' 0.0 - 4.0' 
08/21/97 07/21/97 

aU3 aU3 
AOC07 AOC08/AOC09 

350 U 340 U 

20 J 340 U 

97 J 340 U 

350 U 340 U 

350 U 340 U 

29 J 340 U 

350 U 340 U 

350 U 850 U 

350 U 340 U 

240 J 340 U 

15 J 850 U 

350 U 340 U 

350 U 340 U 

350 UJ 340 U 

350 U 340 U 

54 J 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 850 U 

180 J 340 U 

350 U 340 U 

190 J 340 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

IpYRIDINE 

PCBs (lJg/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-01 003-S8-004-01 003-S8-0P1-01 003-S8-006-01 
0.0 - 40' 0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 
07/13/97 07/22/97 07/22/97 07/08/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC04 AOC06 

003-S8-004-01 

340 UJ 340 UJ 340 UJ 350 UJ 

34 U 34 U 34 U 34 U 

68 U 68 U 68 U 69 U 

34 U 34 U 34 U 34 U 

34 U 34 U 34 U 34 U 

34 U 34 U 34 U 34 U 

34 U 34 U 34 U 34 U 

34 U 34 U 34 U 34 U 

3120 J 2880 J 2500 J 3770 J 

3 UJ 3.3 UJ 3.3 UJ 3 UJ 

3.4 J 4.2 4.3 2.2 J 

74.4 J 94.7 J 86.6 J 52.8 J 

0.16 0.19 0.19 0.16 

0.32 U 0.35 U 0.34 U 0.32 U 

6320 J 9350 J 10800 J 13300 J 
7.8 6.6 5.8 9.1 

5.5 J 8.1 J 6.2 J 7 J 
6.3 6.8 J 5.4 J 8.8 

0.26 U 0.26 U 0.26 U 0.26 U 

2 U 2 U 

11800 J 12900 J 12500 J 10900 J 
3.8 11.4 J 5.4 J 3.6 

2970 J 3440 J 4420 J 4560 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

5 

003-S8-007 -0 1 003-S8-008-01 
0.0 - 4.0' 0.0 - 4.0' 
08/21/97 07/21/97 

OU3 OU3 
AOC07 AOC08/AOC09 

350 U 340 UJ 

35 U 34 U 

70 U 67 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

4140 J 2270 J 

3.6 UJ 3.4 UJ 

3.5 1.5 

49.5 J 18.2 J 
0.24 0.2 

0.37 U 0.36 U 

9090 J 22400 J 
7.5 7.1 

5.3 J 3.5 J 
8.8 3.6 U 

0.27 U 0.25 U 

2 U 2 U 

9680 J 4900 J 

40.3 1.8 J 
2310 J 4930 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-01 003-S8-004-01 003-S8-0Pl-Ol 003-S8-006-01 
0.0 - 40' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

07/13/97 07/22/97 07/22/97 07108/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC04 AOC06 

003-S8-004-01 

676 J 1020 J 983 J 554 J 

0.08 J 0.05 U 0.05 U 0.16 J 

10.7 16.4 14.6 15.2 

300 J 298 J 288 J 412 J 

0.15 U 0.16 UJ 0.17 UJ 0.14 U 

0.47 U 0.52 U 0.51 U 0.48 U 

95.5 72J 42.9 U 119 

0.15 U 0.16 U 0.19 U 0.14 UJ 

12.1 13.6 J 11.4 J 13.5 

16.6 J 18.1 J 16.3 J 19.5 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1800 J 1500 J 1800 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

6 

003-S8-007 -01 003-S8-008-01 
0.0 - 4.0' 0.0 - 4.0' 

08/21/97 07/21/97 

OU3 OU3 
AOC07 AOC08/AOC09 

439 J 225 J 

0.05 J 0.04 U 

10.9 7.3 

350 J 249 J 

0.18 UJ 0.19 UJ 

0.56 U 0.54 U 

65.4 J 75 J 

0.18 U 0.24 U 

15.4 J 8.9 J 

28.8 J 11.1 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (I-'g/kg) 

1,1.1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1.2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1.1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1.2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-5B-0 13-0 1 003-5B-015-01 003-5B-OP 1-09 003-5B-016-01 
00 - 4.0' 0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 
07/14/97 09/22/97 09/22/97 07/26/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-S8-015-01 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 UJ 

10 U 100 U 100 UJ 11 U 

10 UJ 100 U 100 UJ 11 U 

5 J 100 U 100 UJ 2 J 

10 UJ 100 U 100 UJ 11 U 

2 J 100 U 100 UJ 10 J 

52 J 270 230 J 29 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 1 J 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 UJ 100 U 100 UJ 11 UJ 

10 U 100 U 100 UJ 11 U 

10 UJ 100 U 100 UJ 11 UJ 

10 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

7 

003-5B-0 17 -01 003-S8-018-01 
0.0 - 4.0' 0.0 - 4.0' 

07/25/97 07/26/97 

OU3 OU3 
AOC17 AOCla 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 UJ 10 UJ 

11 U 10 U 

11 U 10 U 

5 J 1 J 

11 U 10 U 

2 J 10 U 

53 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 UJ 10 UJ 

11 U 10 U 

11 UJ 10 UJ 

11 U 10 U 

11 U 10 U 



SAMPLE NUMBER: 

DEPTH (feel): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES hAg/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (lAg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-013-01 003-S8-015-01 003-S8-DP1-09 003-S8-016-01 
0_0 - 4_0' 0.0 - 4.0' 0.0 - 4.0' 0_0 - 4_0' 

07/14/97 09/22/97 09/22/97 07/26/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-S8-015-01 

10 U 100 U 100 UJ 11 U 

16 U 100 U 100 U 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

1 J 100 U 100 U 1 J 

10 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 12 

10 UJ 100 U 100 UJ 11 U 

1 J 9 J 100 UJ 11 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

850 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-017 -01 003-S8-018-01 
0.0 - 4.0' 0_0 - 4_0' 

07/25/97 07/26/97 

OU3 OU3 
AOC17 AOC18 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 1 J 

1 J 10 U 

11 U 10 U 

11 U 2 J 

11 U 10 U 

1 J 10 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 860 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 860 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

120 J 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~glkg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA IE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-013-01 003-S8-015-01 003-S8-0P 1-09 003-S9-016-01 
00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
07/14/97 09/22/97 09/22/97 07/26/97 

aU3 aU3 aU3 aU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-S9-015-01 

340 U 330 U 330 U 370 U 

850 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

850 U 830 U 830 U 920 U 

850 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

850 U 830 U 830 U 920 U 

850 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 19 J 

340 U 330 U 330 U 22 J 

340 U 330 U 330 U 19 J 

340 U 330 U 330 U 15 J 

340 U 330 U 330 U 25 J 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S9-017 -01 003-S9-018-01 
0.0 - 4.0' 0.0 - 4.0' 
07/25/97 07/26/97 

aU3 aU3 
AOC17 AOC18 

350 U 340 U 

890 U 860 U 

350 U 340 U 

350 U 340 U 

890 U 860 U 

890 U 860 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 860 UJ 

350 U 860 U 

210 J 340 U 

760 340 U 

640 340 U 

2700 340 U 

1700 340 U 

2100 340 U 

640 340 U 

1300 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 



SAMPLE NUMBER: 

DEPTH (feel): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (l.Ig/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·013-01 003-S8-015-01 003-S8-0P 1-09 003-S8-016-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
07/14/97 09/22/97 09/22/97 07/26/97 

aU3 aU3 aU3 aU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-S8-015-01 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 26 J 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 11 J 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

13 J 330 U 330 U 29 J 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 19 J 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

13 J 330 U 330 U 26 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-0 17 -0 1 003-S8-018-01 
0.0 - 4.0' 0.0 - 4.0' 

07/25/97 07/26/97 

aU3 aU3 
AOC17 AOC18 

350 U 340 U 

400 340 UJ 

1700 340 U 

28 J 340 U 

350 U 340 U 

400 340 U 

250 J 340 U 

350 U 340 U 

350 U 340 U 

5600 340 U 

400 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

830 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

55 J 340 U 

350 U 340 U 

890 U 860 U 

4500 340 U 

350 U 340 U 

4000 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

IpYRIDINE 

PCBs (1J9/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S9-013-01 003-S9-015-01 003-S9-0P 1-09 003-S9-016-01 
00 - 4.0' 0.0 - 40' 0.0 - 4.0' 00 - 4.0' 

07/14/97 09/22/97 09/22/97 07/26/97 

aU3 aU3 aU3 aU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-S8-015-01 

340 UJ 330 U 330 U 370 UJ 

34 U 33 U 33 U 36 U 

67 U 66 U 66 U 72 U 

34 U 33 U 33 U 36 U 

34 U 33 U 33 U 36 U 

34 U 33 U 33 U 36 U 

34 U 33 U 33 U 36 U 

34 U 33 U 33 U 36 U 

2530 J 2390 1980 5260 J 

2.8 UJ 2.9 UJ 2.2 UJ 4.1 UJ 

0.91 U 1.1 U 1.2 U 2.8 J 

32.7 J 11.9 10.2 135 J 

0.07 0.18 0.15 0.26 U 

0.29 U 0.36 U 0.28 U 0.43 U 

4240 J 12600 13000 5920 J 

6.3 8.1 J 6.2 J 7.4 

4.8 J 3.5 3.2 6.3 

3.8 2.1 1.7 5.2 J 

0.25 U 0.25 U 0.25 U 0.28 U 

2 U 2 U 2 U 

6440 J 5440 J 4810 J 14300 J 

2.8 2.8 J 2.7 J 3.5 J 

2130 J 3330 J 3560 J 1790 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S9-017 -01 003-S9-018-01 
0.0 - 4.0' 0_0 - 4.0' 

07/25/97 07/26/97 

aU3 aU3 
AOC17 AOC18 

350 UJ 340 UJ 

35 U 34 U 

70 U 68 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

3300 J 2860 J 

3.4 J 3.4 UJ 

2.7 J 0.54 J 

27.5 J 23 J 

0.15 U 0.18 U 

1.5 U 0.36 U 

5780 J 6020 J 

12.6 7.5 

7.1 J 7.9 

60.7 J 10.2 J 

0.27 U 0.26 U 

2 U 2 U 

48400 J 5140 J 

733 J 6.4 J 

2630 J 2980 J 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0 13-01 003-SB-015-01 003-SB-DP1-{)9 003-SB-016-01 
00 - 4.0' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

07/14/97 09/22/97 09/22/97 07/26/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-SB-015·01 

285 J 107 J 95.9 J 1910 J 

0.19 J 0.04 U 0.04 U 0.05 U 

8.2 7.9 6.8 11.6 J 

276 J 253 212 327 J 

0.15 U 0.16 UJ 0.17 UJ 0.2 UJ 

0.44 U 0.54 U 0.41 U 0.64 U 

55.3 96.9 J 78.6 J 141 J 

0.15 U 0.16 UJ 0.17 U 0.2 U 

9.9 9.5 8.3 19.6 J 

13.4 J 12.4 J 11.1 J 19.1 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 970 J 740 J 19000 J 

GENERAL CHEMISTRY 

7.9 11.3 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-017 -01 003·SB-018-01 
0.0 - 4.0' 0.0 - 4.0' 

07/25/97 07/26/97 

OU3 OU3 
AOC17 AOC18 

341 J 138 J 

0.03 U 0.05 U 

20.6 J 18 J 

411 J 287 J 

0.14 UJ 0.18 UJ 

0.45 UJ 0.54 U 

156 J 42.5 U 

0.15 U 0.2 U 

23 J 11.4 J 

21 J 18.8 J 

8.4 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGA nON: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1-I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1 ,1-DICHLOROETHANE 

1,1-DlCHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAl RESULTS FOR SOilS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-023-01 003-S8-026-0 1 003-S8-027 -0 1 003-S8-028-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/09/97 09/20/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC23 AOC26 AOC27 AOC28 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 34 J 

8 J 200 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 UJ 100 U 100 U 

10 U 100 U 100 U 100 U 

10 UJ 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

13 

003-S8-029-01 003-S8-030-01 
0.0 - 4.0' 0.0 - 4.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

50 J 32 J 

100 U 51 U 

51 J 34 J 

160 U 200 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

13 J 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJgfkg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (lJg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2.4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2.4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANAL YTICAl RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-023-01 003-S8-026-01 003-S8-027 -01 003-S8-028-01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/09/97 09/20/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC23 AOC26 AOC27 AOC28 

10 U 100 U 150 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

1 J 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

4 J 6 J 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

850 U 840 U 830 U 8700 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 840 U 830 U 8700 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 1000 J 

340 U 340 U 330 U 3500 U 

850 U 840 U 830 U 8700 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-029-01 003-S8-030-01 
0.0 - 4.0' 0.0 - 4.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 3 J 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 6 J 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

870 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

870 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

870 U 850 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (J,lg/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITRO.ANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYlHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-58-023-01 003-58-026-01 003-58-027 -01 003-58-028-01 
0.0 - 40' 00 - 4.0' 0.0 - 4.0' 0.0 - 4_0' 
08/09/97 09/20/97 08/22/97 09/16/97 

OU3 OU3 OU3· OU3 
AOC23 AOC26 AOC27 AOC28 

340 U 340 U 330 U 3500 U 

340 UJ 340 U 330 U 3500 U 

850 U 840 U 830 U 8700 U 

850 U 840 U 830 U 8700 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

850 UJ 840 U 830 U 8700 U 

850 U 840 U 830 U 8700 U 

340 U 340 U 330 U 650 J 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 110 J 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 25 J 19000 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-S8-029-O 1 003-S8-030-01 
0.0 - 4.0' 0.0 - 4.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

350 U 340 U 

350 U 340 U 

870 U 850 U 

870 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

870 U 850 UJ 

870 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

18 J 340 U 

15 J 340 U 

12 J 340 U 

350 U 340 U 

14 J 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 60 J 

350 U 340 U 

350 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (lJg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-023-01 003-S8-026-01 003-S8-027 -01 003-S8-026-01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/09/97 09/20/97 08/22/97 09/16/97 

aU3 aU3 aU3 aU3 
AOC23 AOC26 AOC27 AOC28 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 100 J 

340 U 340 U 330 U 760 J 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 UJ 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 840 U 830 U 8700 U 

340 U 340 U 330 U 1200 J 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 340 J 

340 UJ 340 U 330 U 3500 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-029-01 003-S8-030-01 
0.0 - 4.0' 0.0 - 4.0' 
09/15/97 08/23/97 

aU3 aU3 
AOC29 AOC30 

21 J 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

39 J 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

870 U 850 U 

29 J 340 U 

350 U 340 U 

35 J 340 U 

350 UJ 340 UJ 



SAMPLE NUMBER 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

PCBs h.lg/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANAL YTICAl RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-023-0 1 003-SB-026-01 003-SB-027 -01 003-S8-028-01 
00 - 40' 0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 
08/09/97 09/20/97 08/22/97 09/16/97 

aU3 aU3 aU3 aU3 
AOC23 AOC26 AOC27 AOC28 

34 U 33 U 33 U 34 U 

67 U 67 U 66 U 69 U 

34 U 33 U 33 U 34 U 

34 U 33 U 33 U 34 U 

34 U 33 U 33 U 34 U 

34 U 33 U 33 U 34 U 

34 U 33 U 33 U 34 U 

2500 J 1660 2550 J 3150 J 

3.3 UJ 2.8 UJ 3.5 UJ 2.4 UJ 

1.2 J 1.8 J 0.6 1.6 

12.1 J 10_5 9.1 J 29.5 J 

0.18 0.11 0.15 0.2 U 

0.35 U 0.35 U 0.37 U 0.31 U 

4490 J 23500 1490 J 34100 J 

6.7 J 6.5 J 8.2 9.7 

4.5 5 6.4 J 5 

7.6 0.93 1.3 26.2 J 

0.25 U 0.25 U 0.25 U 0.26 UJ 

6480 J 4190 J 4300 J 7200 J 

2.9 J 1.6 J 2 4.3 

2220 J 6050 J 1390 J 7000 J 

117 J 276 J 43.8 J 210 J 

0.04 U 0.04 U 0.06 J 0.04 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-029-01 003-S8-030-01 
0.0 - 4.0' 0.0 - 4_0' 

09/15/97 08/23/97 

aU3 aU3 
AOC29 AOC30 

34 U 150 

69 U 67 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

2840 J 2700 J 

2.6 UJ 3.5 UJ 

0.97 1 

21.2 J 19.7 J 

0.21 U 0.16 

0.32 U 0.37 U 

5260 J 14500 J 

8.8 6.5 

4.1 3.2 U 

23.1 J 7.3 

0.26 UJ 0.25 U 

2 U 2 U 

6470 J 6260 J 

10.3 2.1 

2040 J 4550 J 

163 J 164 J 

0.04 U 0.05 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-023-01 003-S8-026-01 003-S8-027 -01 003-S8-028-01 
0.0 - 4.0' 0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 

08/09/97 09/20/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC23 AOC26 AOC27 AOC28 

8.5 7.1 9.5 8.4 

282 J 159 230 J 497 

0.18 UJ 0.16 UJ 0.19 UJ 0.18 UJ 

0.53 U 0.53 U 0.55 U 0.46 U 

94.7 J 58.2 J 77.9 J 364 J 

0.18 UR 0.16 UJ 0.19 U 0.19 U 

21.1 7.6 10.6 J 11 J 

13.4 J 9.6 J 15.4 J 20.6 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 960 J 2000 J 

GENERAL CHEMISTRY 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-029-01 003-S8-030-01 
0.0 - 4.0' 0.0 - 4.0' 

09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

8.8 7.6 

306 374 J 

0.2 U 0.18 UJ 

0.48 U 0.55 U 

93.5 J 188 J 

0.2 U 0.18 U 

17.1 J 14 J 

52.7 J 14 J 

780 J 

10.8 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (1-I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88·032-01 003·88-033-01 003-88-034-01 003-88-035-01 
00 - 4.0' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/25/97 09/07/97 07/29/97 07/28/97 

aU3 aU3 aU3 aU3 
AOC32 AOC33 AOC34 AOC35 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 3 J 

11 U 100 U 10 U 11 U 

5 J 100 U 10 U 11 U 

20 100 U 10 U 24 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 UJ 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-88-036-01 003-S8-037 -01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

aU3 OU3 
AOC36 AOC37 

10 U 29 U 

10 UJ 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

8 J 81 

1 J 29 U 

7 J 21 J 

9 J 340 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 UJ 

10 U 29 U 

10 U 29 U 

10 U 2 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (l.Ig/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (1.I9/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-032-01 003-S8-033-01 003-S8-034-01 003-S8-035-01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/25/97 09/07/97 07/29/97 07/28/97 

OU3 OU3 OU3 OU3 
AOC32 AOC33 AOC34 AOC35 

13 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

1 J 100 U 10 U 11 UJ 

1 J 100 U 1 J 1 J 

11 U 100 U 10 U 11 U 

1 J 100 U 10 U 3 J 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

900 U 850 U 870 U 950 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

900 U 850 U 870 U 950 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

900 U 850 U 870 U 950 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-036-01 003-S8-037 -01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

OU3 OU3 
AOC36 AOC37 

10 U 29 U 

10 U 29 U 

10 U 16 J 

10 U 5 J 

10 U 29 U 

10 UJ 22 J 

10 U 29 U 

1 J 6 J 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

840 U 970 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

840 U 970 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

840 U 970 U 



SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-032-01 003-S8-033-01 003-S8-034-O 1 003-S8-035-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/25/97 09/07/97 07/29/97 07/28/97 

aU3 aU3 aU3 aU3 
AOC32 AOC33 AOC34 AOC35 

360 U 340 U 350 U 380 U 

360 U 340 U 350 UJ 380 UJ 

900 U 850 U 870 UJ 950 UJ 

900 U 850 U 870 U 950 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

900 U 850 U 870 UJ 950 UJ 

900 U 850 U 870 U 950 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

36 J 92 J 350 U 39 J 

25 J 58 J 350 U 26 J 

33 J 73 J 350 U 47 J 

21 J 34 J 350 U 17J 

25 J 64 J 350 U 26 J 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 UJ 350 U 380 U 

18 J 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-036-01 003-S8-037 -01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

aU3 OU3 
AOC36 AOC37 

340 U 390 U 

340 UJ 390 U 

840 U 970 U 

840 U 970 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

840 UJ 970 U 

840 U 970 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

16 J 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 UJ 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE , 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-032-01 003-88-033-01 003-88-034-01 003-88-035-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/25/97 09/07/97 07/29/97 07/28/97 

OU3 OU3 OU3 OU3 
AOC32 AOC33 AOC34 AOC35 

21 J 70 J 350 U 39 J 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 33 J 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 UJ 340 U 350 U 380 U 

49 J 88 J 350 U 92 J 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

15 J 46 J 350 U 21 J 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

900 U 850 U 870 U 950 U 

32 J 340 U 350 U 49 J 

360 U 340 U 350 U 380 U 

43 J 78 J 350 U 65 J 

360 UJ 340 UJ 350 U 380 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-036-01 003-88-037 -01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

OU3 OU3 
AOC36 AOC37 

11 J 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

10 J 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

840 U 970 U 

340 U 390 U 

340 U 390 U 

12 J 390 U 

340 UJ 390 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (1-I9/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOilS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-032-01 003-S8-033-0 1 003-S8-034-01 003-S8-035-01 
00 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

08/25/97 09/07/97 07/29/97 07/28/97 

OU3 OU3 OU3 OU3 
AOC32 AOC33 AOC34 AOC35 

35 U 34 U 34 U 38 U 

71 U 67 U 69 U 75 U 

35 U 34 U 34 U 38 U 

35 U 34 U 34 U 38 U 

35 U 34 U 34 U 38 U 

35 U 34 U 34 U 38 U 

35 U 34 U 34 U 38 U 

3910 J 1510 J 4870 5890 

3.3 UJ 3 UJ 3.5 UR 3.6 UR 

2 0.74 1.4 J 2.5 J 

40.2 J 7.5 J 19.6 J 108 J 

0.22 0.17 U 0.2 U 0.41 U 

0.34 U 0.38 U 0.37 U 0.75 

4350 J 1460 J 2960 J 31600 J 

6.1 3.6 14.3 84 

6 J 2.4 6 J 5.4 J 

6.5 2.3 U 49.4 1360 

0.27 U 0.25 U 0.26 U 0.28 U 

6 

8310 J 3750 J 9880 J 10600 J 

14.5 1.7 J 5.7 150 

2260 J 857 J 2710 J 14100 J 

295 J 33.6 J 105 J 323 J 

0_05 U 0.04 U 0.04 U 0.1 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-036-01 003-S8-037 -01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

OU3 OU3 
AOC36 AOC37 

33 U 38 U 

67 U 77 U 

33 U 38 U 

33 U 38 U 

33 U 38 U 

33 U 38 U 

33 U 38 U 

3460 6880 

3.6 U 3.8 UJ 

0.93 J 4.7 

29.2 67.4 J 

0.15 0.42 U 

0.38 U 0.4 U 

9720 J 26200 J 

91 J 15 J 

5.5 6.8 J 

6.8 9.8 

0.25 U 0.29 U 

5 

5380 J 13300 J 

31.6 J 5.8 J 

3690 J 11200 J 

104 J 500 J 

0.04 U 0.05 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-032-01 003-S8-033-01 003-S8-034-O 1 003-58-035-01 
00 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/25/97 09/07/97 07/29/97 07/28/97 

OU3 OU3 OU3 OU3 
AOC32 AOC33 AOC34 AOC35 

11.9 4.9 12.6 J 33.5 J 

381 J 166 505 J 906 J 

0.88 UJ 0.19 UJ 0.93 UR 0.21 UR 

0.51 U 0.57 U 0.55 U 0.56 U 

94.9 J 74.6 147 J 176 J 

0.18 U 0.19 U 0.19 UJ 0.21 UJ 

12.3 J 11.5 18.1 23.4 

49.7 J 7.9 J 29.2 J 479 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1200 J 

GENERAL CHEMISTRY 

8.6 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-58-036-01 003-58-037-01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

OU3 OU3 
AOC36 AOC37 

9.9 16.3 J 

515 J 1130 J 

0.19 UJ 0.88 UR 

0.57 U 0.6 U 

184 J 256 J 

0.19 U 0.18 U 

11.3 28.7 

102 J 35.7 J 

9.1 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P 1-03 003-S8-038-01 003-S8-039-01 003-S8-046-01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

08/06/97 07/23/97 09/25/97 09/19/97 

aU3 aU3 aU3 aU3 
AOC37 AOC38 AOC39 AOC46 

003-S8-037-01 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 UJ 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 2 J 51 J 100 U 

29 U 1 J 110 U 100 U 

29 U 2 J 30 J 100 U 

42 18 U 400 59 J 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 1 J 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 UJ 110 U 100 UJ 

29 U 11 U 110 U 100 U 

29 UJ 11 UJ 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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003-S8-0Pl-08 003-SB-047 -01 
0.0 - 4.0' 0.0 - 4.0' 

09/19/97 09/23/97 

aU3 aU3 
AOC46 AOC47 

003-S8-046-O 1 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 65 J 

100 U 110 U 

100 U 47 J 

280 500 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 UJ 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (J.l9/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (J.lg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P 1-03 003-S8-038-01 003-S8-039-01 003-S8-046-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/06/97 07/23/97 09/25/97 09/19/97 

OU3 OU3 OU3 OU3 
AOC37 AOC38 AOC39 AOC46 

003-S8-037 -01 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

7 J 1 J 110 U 100 U 

3 J 11 U 14 J 100 U 

29 U 11 U 110 U 100 U 

10 J 22 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 7 J 100 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

26 

003-S8-0Pl-08 003-S8-047 -01 
0.0 - 4.0' 0.0 - 4.0' 
09/19/97 09/23/97 

OU3 OU3 
AOC46 AOC47 

003-S8-046-01 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

13 J 110 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

860 U 920 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

860 U 920 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

860 U 920 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (Ilg/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·58·0P 1·03 003·58·038·01 003·58-039-01 003-58-046-01 
0.0 - 4.0' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/06/97 07/23/97 09/25/97 09/19/97 

OU3 OU3 OU3 OU3 
AOC37 AOC38 AOC39 AOC46 

003-58·037 -01 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

980 U 930 U 890 U 850 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

980 U 930 U 890 U 850 U 

390 U 11 J 29 J 340 U 

390 U 370 U 350 U 340 U 

390 U 24 J 50 J 340 U 

390 U 140 J 330 J 340 U 

390 U 110 J 170 J 340 U 

390 U 120 J 300 J 340 U 

390 U 100 J 140 J 340 U 

390 U 90 J 140 J 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 UJ 16 J 31 J 340 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-58-0P1-08 003-58-047 -01 
0.0 - 4.0' 0.0 - 4.0' 
09/19/97 09/23/97 

OU3 OU3 
AOC46 AOC47 

003-S8-046-0 1 

340 U 370 U 

340 U 370 U 

860 U 920 U 

860 U 920 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

860 U 920 U 

860 U 920 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

770 U 370 U 

340 U 370 U 

340 U 370 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (1-I9/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-DP1-03 003-S8-038-0 1 003-S8-039-01 003-S8-046-{)1 
00 - 4.0' 00 - 40' 0.0 - 4.0' 0.0 - 4.0' 
08/06/97 07/23/97 09/25/97 09/19/97 

OU3 OU3 OU3 OU3 
AOC37 AOC38 AOC39 AOC46 

003-S8-{)37 -01 

390 U 140 J 190 J 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 49 J 96 J 340 U 

390 U 370 U 11 J 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 320 J 570 340 U 

390 U 17 J 25 J 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 100 J 170 J 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

390 U 270 J 340 J 340 U 

390 U 370 U 350 U 340 U 

390 U 300 J 440 340 U 

390 U 370 UJ 350 U 340 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

28 

003-S8-DP1-{)8 003-SB-{)47-{)1 
0.0 - 4.0' 0.0 - 4.0' 
09/19/97 09/23/97 

OU3 OU3 
AOC46 AOC47 

003-S8-{)46-01 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

860 U 920 U 

340 U 370 U 

54 J 370 U 

340 U 370 U 

340 U 370 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (l.Ig/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P 1-03 003-S8-038-01 003-S8-039-0 1 003-S8-046-01 
00 - 4.0' 0.0 - 40' 00 - 4.0' 0.0 - 4_0' 

08/06/97 07/23/97 09/25/97 09/19/97 

OU3 OU3 OU3 OU3 
AOC37 AOC38 AOC39 AOC46 

003-S8-037-01 

39 U 37 U 35 U 34 U 

78 U 73 U 70 U 67 U 

39 U 37 U 35 U 34 U 

39 U 37 U 35 U 34 U 

39 U 37 U 35 U 34 U 

39 U 37 U 35 U 34 U 

39 U 37 U 35 U 34 U 

7830 5780 J 3240 J 4170 

3.2 UJ 3.6 UJ 3.2 UJ 2.5 UJ 

5.9 3 2.9 2_4 J 

63.2 J 72.9 J 33.9 J 37.8 

0.27 U 0.38 0.16 0.25 

0.34 U 0.38 U 0.4 U 0.31 U 

20900 J 6930 J 16400 J 29100 

20.3 J 12.4 45.1 J 16.9 J 

7.1 J 5.2 J 5 4.6 

11.7 16.6 J 9.1 5.3 

0.29 U 0.28 U 0.27 U 0.26 U 

2 2 U 

14300 J 11500 J 7970 J 11200 J 
5.2 J 9.6 J 5 J 4.4 J 

10600 J 2840 J 6380 J 11000 J 

348 J 511 J 388 J 387 J 
0.05 0.05 U 0.04 U 0.04 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-0P1-08 003-S8-047 -01 
0.0 - 4.0' 0.0 - 4.0' 

09/19/97 09/23/97 

OU3 OU3 
AOC46 AOC47 

003-S8-046-01 

34 U 36 U 

68 U 72U 

34 U 36 U 

34 U 36 U 

34 U 36 U 

34 U 230 J 

34 U 36 U 

3590 4040 

3.2 J 3 UJ 

2.4 J 2.5 J 

37.2 81.1 

0.21 0.23 

0.37 U 0.38 U 

23500 26800 

9 J 10.8 J 

4 5.6 

5.1 13.2 

0.26 U 0.27 U 

2 U 

10100 J 9070 J 
2.8 J 10.3 J 

8550 J 2830 J 
363 J 669 J 

0.04 U 0.05 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAl RESULTS FOR SOilS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·DP 1-03 003-S8·038-01 003-S8-039-01 003-S8-046-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 -4.0' 0.0 - 4.0' 

08f06f97 07f23f97 09f25f97 09f19f97 

OU3 OU3 OU3 OU3 
AOC37 AOC38 AOC39 AOC46 

003-S8-037 -01 

24.7 J 11.7 13.2 12.3 

832 J 293 J 223 437 

0.8 UR 0.19 UJ 0.21 UJ 0.19 UJ 

0.51 U 0.57 U 0.6 U 0.46 U 

339 J 101 J 90.9 J 235 J 

016 U 0.27 U 0.21 U 0.22 J 

23.8 19.2 J 14.2 J 16 

30.6 J 25.3 J 19.6 J 18.8 J 

MISCELLANEOUS PARAMETERS (mglkg) 

ITOTAL ORGANIC CARBON I 850 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-DP1-08 003-S8-047 -01 
0.0 - 4.0' 0.0 - 4.0' 

09f19f97 09f23f97 

OU3 OU3 
AOC46 AOC47 

003-S8-046-01 

9.4 16.7 

421 388 

0.78 UJ 0.2 UJ 

0.56 U 0.57 U 

193 J 116 J 

0.16 UJ 0.24 J 

13.3 14.3 

18.6 J 36.4 J 

1300 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

1,1,1· TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1·DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050-01 003-S8-DP1-10 003-S8-054-01 003-S8-055-01 
0.0·4.0' 0.0·4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

aU3 aU3 aU3 aU3 
AOC50 AOC50 AOC54 AOC55 

003-S8·050-0 1 

110 U 110 U 1 J 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

52 J 110 U 4 J 7 J 
110 U 110 U 11 U 11 U 

44 J 39 J 3 J 8 J 
350 440 25 U 14 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 2 J 11 U 

110 U 110 U 1 J 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 1 J 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-058-01 003·S8·DP1-04 
0.0 - 4.0' 0.0 - 4.0' 
08/19/97 08/19/97 

aU3 aU3 
AOC58 AOC58 

003·S8-058-01 

56 21 

12 U 12 U 

12 U 12 U 

9 J 2 J 
12 U 12 U 

12 U 12 U 

4 J 3 J 
12 U 12 U 

12 U 12 U 

12 U 12 U 

10 J 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

1 J 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (1J9/kg) 

1,2,4-TRICHLOROBENZENE 

l,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DlNITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050·01 003-S8-DP 1-1 0 003-S9-054-01 003-S9-055-01 
00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

aU3 aU3 aU3 aU3 
AOC50 AOC50 AOC54 AOC55 

003-S9·050-O 1 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

12 J 12 J 1 J 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 2 J 11 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

900 U 900 U 890 U 8BO U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

900 U 900 U B90 U 8BO U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

900 U 900 U B90 U BBO U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S9-058-01 003-S9-DP1-04 
0.0 - 4.0' 0.0 - 4.0' 
08/19/97 08/19/97 

aU3 aU3 
AOC58 AOC58 

003-S9-058-01 

12 U 12 U 

12 U 12 U 

4 J 1 J 

12 U 12 U 

12 U 12 U 

490 120 

12 U 12 U 

12 U 12 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

990 U 990 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

990 U 990 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

990 U 990 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (J,lg/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050-0 1 003-S8-DP 1-1 0 003-S8-054-01 003-S8-055-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

aU3 aU3 aU3 aU3 
AOC50 AOC50 AOC54 AOC55 

003-S8-050-01 

360 U 360 U 350 U 350 U 

360 U 360 U 350 UJ 350 U 

900 U 900 U 890 UJ 880 U 

900 U 900 U 890 U 880 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

900 U 900 U 890 UJ 880 UJ 

900 U 900 U 890 U 880 U 

360 U 360 U 24 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 40 J 350 U 

360 U 360 U 120 J 350 U 

360 U 360 U 85 J 350 U 

360 U 360 U 110 J 350 U 

360 U 360 U 40 J 350 U 

360 U 360 U 59 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 340 U 350 U 20 J 

360 U 360 U 350 U 350 U 

360 U 360 U 28 J 350 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-058-01 003-S8-DP1-04 
0.0 - 4.0' 0.0 - 4.0' 
08/19/97 08/19/97 

aU3 aU3 
AOC58 AOC58 

003-S8-058-0 1 

400 U 400 U 

400 U 400 U 

990 U 990 U 

990 U 990 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

990 U 990 U 

990 U 990 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

17 J 71 J 

400 U 400 U 

400 U 400 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050-0 1 003-S8-0P 1-1 0 003-S8-054-01 003-S8-055-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC50 AOC50 AOC54 AOC55 

003·S8-050·0 1 

360 U 360 U 110 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 38 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 320 J 350 U 

360 U 360 U 19 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 60 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

900 U 900 U 890 U 880 U 

360 U 360 U 230 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 230 J 350 U 

360 U 360 U 350 U 350 UJ 

Blank space indicates that the sample was not analyzed for this particular parameter. 

34 

003-S8-058-01 003-S8·0P1-04 
0.0 - 4.0' 0.0 - 4.0' 
08/19/97 08/19;97 

OU3 OU3 
AOC58 AOC58 

003-S8-058-01 

400 U 400 U 

~OO U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 UJ 400 UJ 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

.400 U 400 U 

990 U 990 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

PCBs (~g/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050-01 003-S8-DP 1-1 0 003-S8-054-0 1 003-S8-055-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC50 AOC50 AOC54 AOC55 

003-S8-050-01 

35 U 35 U 35 U 35 U 

71 U 71 U 70 U 69 U 

35 U 35 U 35 U 35 U 

35 U 35 U 35 U 35 U 

35 U 35 U 35 U 35 U 

230 290 35 U 35 U 

35 U 35 U 35 U 35 U 

3490 J 3610 J 3050 2590 J 

3.3 UJ 3.3 UJ 3.8 UR 4 UJ 

2.5 2.8 2.9 J 0.89 

38.6 J 123 J 18.1 J 18.5 J 

0.17 0.21 0.2 U 0.15 

0.46 0.58 0.4 U 0.42 U 

11700 J 11900 J 11000 J 19000 J 

19.5 J 13.1 J 7.6 8.1 

6.5 5.5 5.7 J 3.9 U 

9.6 9 5.8 8.2 

0.27 U 0.27 U 0.27 U 0.26 U 

2 U 2 U 

10500 J 10200 J 6980 J 6740 J 

8.7 J 7.1 J 3.9 1.9 

4050 J 4170 J 5450 J 5960 J 

473 J 1060 J 168 J 199 J 

0.04 U 0.04 U 0.04 U 0.12 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

35 

003-S8-058-0 1 003-SB-DP1-04 
0.0 - 4.0' 0.0 - 4.0' 
08/19/97 08/19/97 

OU3 OU3 
AOC58 AOC58 

003-S8-058-01 

39 U 39 U 

78 U 78 U 

39 U 39 U 

39 U 39 U 

39 U 39 U 

39 U 39 U 

39 U 39 U 

6670 J 6350 J 

4 UR 4.2 UR 

5.1 4.1 

72.4 J 85.5 J 

0.7 J 0.67 J 

0.59 0.45 U 

6940 J 6780 J 

11.1 J 10.3 J 

9.1 J 10.4 J 

13.3 11.3 

0.3 U 0.3 U 

9810 J 10200 J 

7.7 J 9.4 J 

1670 J 1640 J 

185 J 199 J 

0.04 U 0.05 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050-01 003-S8-DP1-10 003-S8-054-01 003-S8-055-O 1 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC50 AOC50 AOC54 AOC55 

003-S8-050-01 

18.2 14.3 10.6 J 8.5 

309 334 341 J 505 J 

0.21 UJ 0.21 U 0.19 UR 0.84 UJ 

0.63 U 0.63 U 0.59 U 0.63 U 

99.3 J 94.8 J 74.3 J 113 J 

0.21 U 0.21 U 0.19 UJ 0.17 U 

15.2 J 16 J 11.4 10.9 J 

27.3J 24.7 J 15.9 J 14.8 U 

8.9 

Blank space indicates that the sample was not analyzed for this particular parameter. 

36 

003-S8-058-01 003-S8-DP1-04 
0.0 - 4.0' 0.0 - 4.0' 

08/19/97 08/19/97 

OU3 OU3 
AOC58 AOC58 

003-S8-058-01 

32.6 31.2 

297 288 

1.3 J 0.8 J 

0.64 U 0.67 U 

106 J 109 J 

0.31 U 0.28 U 

33.5 J 35.6 J 

25 J 25.7 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-063-01 003-S8-068-0 1 003-S8-070-01 003-S8-071-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/05/97 09/21/97 09/03/97 09/18/97 

OU3 OU3 OU3 OU3 
AOC63 AOC68 AOC70 AOC71 

28 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

3 J 110 U 100 U 110 U 

11 U 110 U 100 U 110 U -
1 J 31 J 100 U 58 J 

21 340 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 UJ 

11 U 110 U 100 U 110 U 

11 UJ 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

37 

003-S8-073-01 003-S8-074-01 
0.0 - 4.0' 0.0 - 4.0' 
07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

1 J 11 U 

11 U 11 U 

11 U 11 U 

11 U 11 U 

11 U 11 U 

11 UJ 11 U 

15 11 U 

11 U 11 U 

4 J 5 J 

11 U 11 U 

2 J 2 J 

26 U 22 U 

11 U 11 U 

11 U 11 U 

11 U 11 UJ 

11 U 11 U 

11 U 11 U 

11 U 11 U 

11 U 11 U 

11 UJ 11 U 

11 U 11 U 

11 UJ 11 U 

11 U 11 U 

11 U 11 U 

11 U 11 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (j.lg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (j.lg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8·063-01 003-S8·068-01 003-S8-tl70-01 OOJ-S8-071-tll 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/05/97 09/21/97 09/03/97 09/18/97 

OUJ OUJ OUJ OUJ 
AOC63 AOC68 AOC70 AOC71 

18 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

18 110 U 100 U 110 U 

1 J 110 U 100 U 13 U 

11 U 110 U 100 U 110 U 

4 J 110 U 7 J 110 U 

11 U 110 U 100 U 110 U 

1 J 110 U 100 U 110 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

880 U 930 U 860 U 910 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

880 U 930 U 860 U 910 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

880 U 930 U 860 U 910 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

38 

003-S8-073-tll 003-S8-tl74-tll 
0.0 - 4.0' 0.0 - 4.0' 
07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

11 U 11 U 

11 U 11 U 

3 J 2 J 

1 J 11 U 

11 U 11 U 

110 3 J 

11 U 11 U 

1 J 11 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

920 U 900 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

920 U 900 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

920 U 900 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(KlFLUORANTHENE 

BIS(2-CHLOROETHOXYlMETHANE 

BIS(2-CHLOROETHYLlETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYLlPHTHALA TE 

BUTYL BENZYL PHTHALATE 

CARBAZOLE 

ANAL YTICAl RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-58-063-01 003-58-068-01 003-58-070-01 003-58-071-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/05/97 09/21197 09/03/97 09/18/97 

OU3 OU3 OU3 OU3 
AOC63 AOC68 AOC70 AOC71 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 UJ 

880 U 930 U 860 U 910 U 

880 U 930 U 860 U 910 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

880 U 930 U 860 U 910 U 

880 U 930 U 860 U 910 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

39 

003-58-073-01 003-58-074-01 
0.0 - 4.0' 0.0 - 4.0' 
07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

370 U 360 U 

370 U 360 UJ 

920 U 900 UJ 

920 U 900 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

920 U 900 UJ 

970 U 900 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

12 J 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (J.l9/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·063-01 003·S8·068·01 003·S8-070-0 1 003·S8-071-01 
0.0 - 40' 0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 
08/05/97 09/21/97 09/03/97 09/18/97 

aU3 aU3 aU3 aU3 
AOC63 AOC68 AOC70 AOC71 

350 U 370 U 340 U 360 U 

27 J 470 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

880 U 930 U 860 U 910 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 

40 

003-S8-073-01 003-SB-074-01 
0.0 - 4.0' 0.0 - 4.0' 
07/24/97 07/27/97 

aU3 aU3 
AOC73 AOC74 

370 U 360 U 

370 U 360 U 

40 J 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

12 J 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

920 U 900 U 

370 U 360 U 

370 U 360 U 

12 J 360 U 

370 UJ 360 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (l.Ig/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-063-0 1 003-SB-OS8·01 003-SB-070-D 1 003-SB-071-D1 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/05/97 09/21/97 09/03/97 09/18/97 

OU3 OU3 OU3 OU3 
AOC63 AOC68 AOC70 AOC71 

35 U 37 U 34 U 36 U 

69 U 73 U 68 U 72U 

35 U 37 U 34 U 36 U 

35 U 37 U 34 U 36 U 

35 U 37 U 34 U 36 U 

35 U 37 U 34 U 36 U 

35 U 37 U 34 U 36 U 

2430 3790 2710 J 5000 J 

3.1 UJ 2.6 UJ 2.8 UJ 2.6 UJ 

0.68 2.4 J 1.7 13.8 

10 J 82.8 18.7 J 43.5 J 

0.18 U 0.19 0.11 U 0.33 

0.33 U 0.32 U 0.35 U 0.33 U 

13400 J 1610 6530 J 13200 J 

7.2 J 9.4 J 5.9 11.6 

3.9 J 7.2 5.1 8.6 

5.5 10.9 8 J 40.1 

0.26 U 0.28 U 0.26 U 0.27 U 
"-.'--

2 U 2 U 2 U 

6160 J 13600 J 6470 J 27700 J 

3.1 J 3.8 J 2.6 J 10.8 J 

5790 J 1940 J 3420 J 7570 J 

74.1 J 881 J 180 J 580 J 

0.04 U 0.05 U 0.04 U 0.04 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

41 

003-SB-073-01 003-SB-074-D1 
0.0 - 4.0' 0.0 - 4.0' 
07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

36 U 35 U 

72U 71 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

4140 J 4770 

3.1 J 3.1 UR 

2.6 J 2.5 J 

79.6 J 56.9 J 

0.19 U 0.25 U 

0.31 U 0.33 U 

6600 J 5100 J 

9 8.9 

7.6 6.8 J 

8.1 J 9 

0.27 U 0.27 U 

13500 J 8750 J 

4.9 J 4.4 

4020 J 2130 J 

829 J 661 J 

0.05 U 0.04 U 



ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-58-063-01 003-58-068-01 003-58-070-01 003-58-071-01 
DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 00 - 4.0' 0.0 - 4.0' 

SAMPLE DATE: 08/05/97 09/21/97 09/03/97 09/18/97 

INVESTIGATION: OU3 OU3 OU3 OU3 
LOCATION: AOC63 AOC68 AOC70 AOC71 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 8 J 16.8 10.8 20.7 

POTASSIUM 280 J 295 207 349 

SELENIUM 0.19 UR 0.18 UJ 0.18 UJ 0.15 UJ 

SILVER 0.49 U 0.49 U 0.53 U 0.49 U 

SODIUM 107 J 94.4 J 110 166 J 

THALLIUM 0.19 U 0.18 J 0.18 U 0.15 U 

VANADIUM 10.4 17.7 12 26.5 

ZINC 15.1 J 21.5 J 14.7 J 34 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1200 J 1100 J 940 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

42 

003-58-073-01 003-S8-074-01 
0.0 - 4.0' 0.0 - 4.0' 

07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

13.5 J 13.4 J 

436 J 476 J 

0.16 UJ 0.2 UR 

0.47 U 0.5 U 

80.3 J 92.4 J 

0.17 U 0.2 UJ 

15.8 J 15 

23.9 J 18.4 J 



SAMPLE NUMBER 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·0P1·02 003·S8·300-O 1 003·S8·320-01 003-S8-P01-01 
0.0 - 4.0' 0.0 - 5.0' 0.0 - 5.0' 0.0 - 4.0' 
07/27/97 10/23/97 12/08/97 08/07/97 

OU3 OU3 OU3 OU3 
AOC74 MS-30D MS-32D P01 

003-S8-074·01 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 UJ 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

9 J 190 100 100 U 

11 U 100 UJ 100 U 100 U 

2 J 120 49 J 100 U 

59 U 280 U 770J 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 UJ 100 U 100 U 100 U 

11 U 100 U 100 UJ 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 UJ 100 UJ 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P02-01 003-S8-P03-01 
0.0 - 4.0' 0.0 - 4.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 UJ 

25 U 17 J 

25 U 11 UJ 

25 U 2 J 

170 J 91 J 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 1 J 

25 U 11 U 

25 U 11 U 

25 UJ 11 UJ 

25 U 11 U 

25 U 11 UJ 

11 U 

25 U 11 U 

25 U 11 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (f.lg/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES,TOTAL 

SEMIVOLATILES (f.lg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-0P 1-02 003-88-300-01 003-88-320-01 003-S8-P01-tl1 
0.0 - 4.0' 0.0 - 5.0' 0.0 - 5.0' 0.0 - 4.0' 
07/27/97 10/23/97 12/08/97 08/07/97 

OU3 OU3 OU3 OU3 
AOC74 MS-30D MS-32D P01 

003-S8-074-01 

11 U 100 U 10 J 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 33 J 100 U 

11 UJ 100 U 100 U 100 U 

2 J 100 U 7 J 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 UJ 

11 U 100 U 100 U 100 U 

1 J 100 U 45 J 100 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

900 U 830 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

900 U 830 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P02-tl1 003-S8-P03-tl1 
0.0 - 4.0' 0.0 - 4.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

25 U 1 J 

25 U 18 U 

25 U 11 U 

25 U 11 U 

25 U 1 J 

11 U 

25 U 11 U 

3 J 1 J 

25 U 11 UJ 

4 J 3 J 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

840 U 890 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

840 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 78 J 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P1-02 003-S8-300-01 003-S8-320-01 003-SB-P01-01 
0.0 - 4.0' 0.0 - 5.0' 0.0 - 5.0' 0.0 - 4.0' 
07/27/97 10/23/97 12/08/97 08/07/97 

aU3 aU3 aU3 aU3 
AOC74 MS-30D MS-32D P01 

003-SB-074-01 

360 U 330 U 

900 U 830 U 

360 U 330 U 

360 UJ 330 U 

900 UJ 830 U 

900 U 830 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

900 UJ 830 U 

900 U 830 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P02-01 003-S8-P03-01 
0.0 - 4.0' 0.0 - 4.0' 
08/18/97 07/12/97 

aU3 aU3 
P02 P03 

340 U 350 U 

840 U 890 U 

340 U 350 U 

340 U 350 U 

840 U 890 U 

840 U 890 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

840 U 890 UJ 

840 U 890 UJ 

37 J 380 

340 U 19 J 

51 J 610 

180 J 3500 

130 J 1500 

170 J 3600 

47 J 820 

120 J 910 

340 U 350 U 

340 U 350 U 

340 U 350 U 

20 J 380 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (1J9/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P 1-02 003-S8-300~1 003-S8-320-01 003-S8-P01~1 

0.0 - 4.0' 00 - 5.0' 0.0 - 5.0' 0.0 - 4.0' 
07/27/97 10/23/97 12/08/97 08/07/97 

OU3 OU3 OU3 OU3 
AOC74 MS-30D MS-32D POl 

003-S8-074-01 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

900 U 830 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-P02~1 003-S8-P03~1 

0.0 - 4.0' 0.0 - 4.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

340 U 350 U 

35 J 530 

170 J 1600 

340 U 13 J 

12 J 350 U 

340 U 370 

340 U 150 J 

340 U 350 U 

340 UJ 350 U 

390 5200 

23 J 290 J 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

86 J 1100 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 78 J 

340 U 350 U 

840 U 350 U 

300 J 5000 

45 J 350 U 

290 J 4800 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJglkg) 

IpYRIDINE 

PCBs (1J9Ikg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mglkg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-8B-OP1-02 003-8B-300-01 003-8B-320-01 003-8B-P01-tll 
0.0 - 40' 0.0 - 5.0' 0.0 - 5.0' 0.0 - 4.0' 

07/27/97 10/23/97 12/08/97 08/07/97 

OU3 OU3 OU3 OU3 
AOC74 MS-30D MS-32D POl 

003-SB-tl74-01 

360 U 330 U 

35 U 33 U 

71 U 66 U 

35 U 33 U 

35 U 33 U 

35 U 33 U 

35 U 33 U 

35 U 33 U 

4520 4270 

3.6 UR 3.2 J 

2.1 J 0.56 

48.1 J 14.4 J 

0.27 U 0.23 U 

0.38 U 0.33 U 

6090 J 18400 J 

11.2 15.1 J 

6.6 J 7 J 

10.8 4.7 

0.27 U 0.25 U 

9500 J 8560 J 

4.1 2.9 J 

2670 J 8710 J 

505 J 219 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-8B-P02-tll 003-SB-P03-tll 
0.0 - 4.0' 0.0 - 4.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

340 U 350 UJ 

33 U 35 U 

67 U 70 U 

33 U 35 U 

33 U 35 U 

33 U 35 U 

33 U 35 U 

33 U 35 U 

3020 J 5120 J 

3.4 UR 3 UJ 

1.5 3.1 J 

57.1 J 61.2 J 

0.16 U 0.25 

0.36 U 0.31 U 

1580 J 6900 J 

7.2 J 10.9 

5.4 J 7 J 

3 14.5 

0.25 U 0.27 U 

6460 J 10900 J 

3.3 J 21 

1640 J 3520 J 

327 J 561 J 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS· 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P 1-02 003-S8-300-01 003-S8-320-O 1 003-SB-P01-01 
0.0·4.0' 0.0·5.0' 00·5.0' 0.0·4.0' 

07/27/97 10/23/97 12/08/97 08/07/97 

aU3 OU3 OU3 OU3 
AOC74 MS-30D MS-32D POl 

003·S8·074-01 

0.05 U 0.04 U 

15.3 J 12.3 J 

595 J 369 J 

0.19 UR 0.94 UR 

0.57 U 0.49 U 

74.5 J 104 J 

0.19 UJ 0.19 U 

15.5 19.7 

23.6 J 20.1 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P02-Ol 003·SB·P03-01 
0.0·4.0' 0.0 - 4.0' 

08/18/97 07/12/97 

OU3 OU3 
P02 P03 

0.04 U 0.1 U 

11.6 14.7 

383 456 J 

0.2 UJ 0.17 U 

0.54 U 0.47 U 

76.6 J 165 

0.2 UJ 0.17 U 

9.6 J 16.3 

- 18.7 J 35.6 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-0 1 003-SB-P05-01 003-SB-P06-01 003-SB-P07 -01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/06/97 09/17/97 08/07/97 07/10/97 

aU3 aU3 aU3 aU3 
P04 P05 P06 P07 

110 U 100 U 51 U 11 U 

110 U 100 U 51 UJ 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 UJ 

74 J 74 J 8 J 5 J 

110 U 100 U 51 U 11 UJ 

85 J 100 U 51 U 11 UJ 

180 140 81 U 36 J 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 4 J 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 UJ 51 U 11 UJ 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 UJ 

11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P08-01 003-SB-P09-O 1 
0.0 - 4.0' 0.0 - 4.0' 
09/02/97 08/23/97 

aU3 aU3 
P08 P09 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

29 J 100 U 

170 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g'kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-01 003-SB-P05-01 003-SB-P06-01 003-SB-P07 -01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/06/97 09117197 08/07/97 07/10/97 

aU3 aU3 aU3 aU3 
P04 P05 P06 P07 

110 U 100 U 51 U 11 U 

100 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 17U 51 U 11 U 

11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 UJ 1 J 

110 U 100 U 51 U 11 UJ 

110 U 100 U 51 U 11 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

890 U 850 U 840 U 910 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

890 U 850 U 840 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P08-01 003-S8-P09-01 
0.0 - 4.0' 0.0 - 4.0' 
09/02/97 08/23/97 

aU3 aU3 
P08 P09 

100 U 100 U 

100 U 210 U 

100 U 100 U 

100 U 100 U 

100 U 9 J 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 6 J 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

850 U 830 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

850 U 830 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHAlJ\ IE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P04-01 003-S8-P05-01 003-S8-P06-01 003-S8-P07 -01 
0.0 - 4.0' 0.0 - 4.0' 0:0 - 4.0' 0.0 - 4.0' 
09/06/97 09117197 08/07/97 07/10/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P07 

350 U 340 U 340 U 360 U 

890 U 850 U 840 U 910 U 

350 U 340 U 340 U 360 U 

350 U 340 UJ 340 U 360 U 

890 U 850 U 840 U 910 U 

890 U 850 U 840 U 910 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

890 U 850 U 840 U 910 UJ 

890 U 850 U 840 U 910 UJ 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-S8-P08-01 003-S8-P09-01 
0.0 - 4.0' 0.0 - 4.0' 
09/02/97 08/23/97 

OU3 OU3 
P08 P09 

340 U 330 U 

850 U 830 U 

340 U 330 U 

340 U 330 U 

850 U 830 U 

850 U 830 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

850 U 830 UJ 

850 U 830 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 26 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (pg/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY; MINNESOTA 

003-SB-P04-01 003-SB-P05-01 003-SB-P06-01 003-SB-P07-{)1 
0.0 - 4.0' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/06/97 09/17197 08/07/97 07/10/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P07 

350 U 340 U 16 J 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

890 U 850 UJ 840 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P08-{)1 003-SB-P09-{)1 
0.0 - 4.0' 0.0 - 4.0' 
09/02/97 08/23/97 

OU3 OU3 
P08 P09 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

850 U 830 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

IpYRIDINE 

PCBs (~g/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-01 003-SB-P05-01 003-SB-P06-01 003-SB-P07 -01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/06/97 09/17/97 08/07/97 07/10/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P07 

350 U 340 U 340 U 360 UJ 

35 U 34 U 33 U 36 U 

70 U 67 U 67 U 72U 

35 U 34 U 33 U 36 U 

35 U 34 U 33 U 36 U 

35 U 34 U 33 U 36 U 

35 U 34 U 33 U 36 U 

35 U 34 U 33 U 36 U 

2550 J 2800 J 2270 2640 J 

3.2 UJ 3 UJ 3.5 UJ 3.4 UJ 

1.1 1.5 1.6 0.29 U 

28.5 J 22.6 J 11.9 J 10.5 J 

0.12 U 0.15 0.13 U 0.11 

0.4 U 0.38 U 0.37 U 0.36 U 

3810 J 12900 J 18600 J 1830 J 

7.2 7.8 8.9 J 9.6 

3.1 5.7 6 J 3.3 J 

4.8 U 6.6 1.4 0.99 

0.26 U 0.26 U 0.25 U 0.27 U 

6070 J 7420 J 5430 J 3950 J 

2.6 J 3.4 J 2.2 J 3.1 

1910 J 5470 J 5260 J 1260 J 

171 J 234 J 192 J 31.3 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

53 

003-SB-P08-01 003-SB-P09-01 
0.0 - 4.0' 0.0 - 4.0' 
09/02/97 08/23/97 

OU3 OU3 
P08 P09 

340 U 330 UJ 

34 U 33 U 

67 U 66 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

2450 J 1900 J 

2.7 UJ 3.6 UJ 

1 0.9 J 

14.5 J 7.3 J 

0.15 U 0.15 

0.34 U 0.38 U 

1900 J 13400 J 

6.8 6.1 

4.1 3.5 U 

2.7 U 2.1 

0.25 U 0.25 U 

5020 J 4980 J 

4.1 J 1.9 

1550 J 6360 J 

68.6 J 196 J 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOilS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB·P04-01 003-SB-P05-01 003-SB-P06-01 003-SB-P07·01 
0.0·4.0' 0.0·4.0' 0.0·4.0' 0.0·4.0' 
09/06/97 09/17/97 08/07197 07/10/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P07 

0.04 U 0.04 U 0.04 U 0.09 U 

6.4 11.6 10 J 5.1 

174 273 196 J 231 J 

0.21 UJ 0.19 U,l 0.16 UR 0.19 U 

0.59 U 0.56 U 0.55 U 0.54 U 

69 79.6 J 78.1 J 70.1 

0.21 U 0.23 0.16 U 0.19 UJ 

10.8 10.1 8.3 9.6 

12 J 19.6 J 11.8 J 11.2 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003·SB·P08-01 003·SB·P09-01 
0.0·4.0' 0.0 - 4.0' 
09102/97 08123197 

OU3 OU3 
P08 P09 

0.04 U 0.04 U 

7.7 9.2 

210 187 J 

0.19 U 0.18 UJ 

0.5 U 0.56 U 

43.6 59.5 J 

0.19 U 0.18 U 

10.2 7.3 J 

13.9 J 12.7 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (JIg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-DP1-05 003-S8-P 1 0-0 1 003-SB-DP1-06 003-SB-Pl1-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4_0' 0.0 - 4_0' 
08/23/97 09/05/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 Pl0 Pl0 Pll 

003-S8-P09-01 003-SB-Pl0-0l 

100 UJ 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 UJ 100 U 40 J 110 U 

100 U 100 U 100 U 110 U 

100 U 43 J 56 J 110 U 

100 UJ 160 1.30 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 UJ 100 U 100 U 6 J 

100 UJ 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-DP1-07 003-S8-P12-01 
0.0 - 4_0' 0.0 - 4_0' 

09/08/97 08/10/97 

OU3 OU3 
Pll P12 

003-S8-Pll-0l 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

93 J 2 J 

26 J 11 U 

110 11 U 

150 U 8 J 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 UJ 

110 U 11 U 

110 U 11 U 

110 U 11 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (J-I9/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (J-Ig/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOl 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOl 

2-METHYlNAPHTHALENE 

2-METHYlPHENOl 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·DP1·05 003·S8-Pl0-Ol 003-S8-DP1-06 003-S8-Pll-0l 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/23/97 09/05/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 Pl0 P10 Pll 

003·S8·P09-01 003-S8-P10-01 

180 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 U 860 U 860 U 920 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 U 860 U 860 U 920 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 U 860 U 860 U 920 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-DP 1-07 003-S8-P12-01 
0.0 - 4.0' 0.0 - 4.0' 
09/08/97 08/10/97 

OU3 OU3 
Pll P12 

003-S8-P11-01 

100 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 1 J 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

910 U 880 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

910 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

910 U 880 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (Ilg/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-OP 1-05 003-SB-Pl0-Ol 003-SB-OP 1-06 003-SB-Pll-0l 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/23/97 09/05/97 09/05/97 09/08/97 

aU3 aU3 aU3 aU3 
P09 Pl0 P10 Pl1 

003-SB-P09-0 1 003-SB-P10-01 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 U 860 U B60 U 920 U 

840 U 860 U B60 U 920 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 UJ 860 U B60 U 920 U 

B40 U 860 U B60 U 920 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U .340 U 340 U 370 U 

22 J 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-OP1-07 003-SB-P12-01 
0.0 - 4.0' 0.0 - 4.0' 
09/08/97 OB/10/97 

aU3 aU3 
P11 P12 

003-SB-P11-01 

360 U 350 U 

360 U 350 UJ 

910 U BBO U 

910 U BBO U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

910 U BBO UJ 

910 U BBO U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

510 U 36 U 

360 U 350 U 

360 U 350 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (l.Ig/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0Pl-05 003-S8-Pl0-01 003-S8-0P 1-06 003-S8-P11-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/23/97 09/05/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 P10 P10 P11 

003-S8-P09-0 1 003-S8-P10-01 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 U 860 U 860 U 920 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 UJ 340 U 340 U 370 UJ 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-0P 1-07 003-S8-P12-01 
0.0 - 4.0' 0.0 - 4.0' 
09/08/97 08/10/97 

OU3 OU3 
P11 P12 

003-S8-P11-01 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

910 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 UJ 350 UJ 



SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (1J9/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P1-05 003-S8-P 1 0-0 1 003-S8-0P1-06 003-S8-P11-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/23/97 09/05/97 09/05/97 09/08/97 

aU3 aU3 aU3 aU3 
P09 P10 Pl0 Pl1 

003-S8-P09-0 1 003-S8-Pl0-Ol 

33 U 34 U 34 U 36 U 

67 U 68 U 68 U 72U 

33 U 34 U 34 U 36 U 

33 U 34 U 34 U 36 U 

33 U 34 U 34 U 36 U 

33 U 34 U 34 U 36 U 

33 U 34 U 34 U 36 U 

2020 J 3530 J 4040 J 4290 J 

3.4 UJ 3.1 UJ 2.8 UJ 2.8 J 

0.62 2.3 2.9 4.3 

7.3 J 73.2 J 87.1 J 90.8 J 

0.16 0.18 U 0.16 U 0.2 U 

0.36 U 0.39 U 0.35 U 0.28 U 

15200 J 957 J 992 J 1200 J 

6.4 6 6.8 6.5 

2.9 J 4.5 5.7 5.9 

0.8 2.4 U 3.6 U 3.1 J 

0.25 U 0.26 U 0.26 U 0.27 UJ 

5210 J 9050 J 10100 J 13600 J 

1.9 2.6 J 2.8 J 2.7 

7170 J 1130 J 1250 J 1270 J 

211 J 826 J 1070 J 1300 J 

0.04 U 0.04 U 0.04 U 0.04 U 

7.2 8.5 10.1 9.8 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-0P1-07 003-S8-P12-01 
0.0 - 4.0' 0.0 - 4.0' 
09/08/97 08/10/97 

aU3 aU3 
Pl1 P12 

003-S8-Pll-Ol 

36 U 35 U 

72U 69 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

4380 J 2320 J 

2.4 UJ 3.2 UJ 

4 1.9 J 

86.8 J 10.6 J 

0.23 J 0.12 

0.31 U 0.33 U 

1900 J 8830 J 

7.9 7.9 J 

6 5.3 

8.1 J 9.5 

0.27 UJ 0.26 U 

13900 J 4130 J 

2.6 3.4 J 

1450 J 3810 J 

1170 J 66.2 J 

0.04 U 0.04 U 

12.7 9.9 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-OP1-05 003-SB-P 1 0-0 1 003-SB-OP1-06 003-SB-P11-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

08/23/97 09/05/97 09/05/97 09/08/97 

aU3 aU3 aU3 aU3 
P09 P10 P10 P11 

003-SB-P09-01 003-SB-P10-01 

169 U 292 345 268 

0.17 UJ 0.19 UJ 0.19 UJ 0.2 UJ 

0.54 U 0.59 U 0.52 U 0.43 U 

57.8 J 37.8 36.7 50.1 J 

0.17 U 0.19 U 0.19 U 0.2 U 

8.2 J 10.6 12 14 J 

11.7 U 13 J 14.9 J 15.4 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-OP1-07 003-SB-P12-01 
0.0 - 4.0' 0.0 -A.O· 

09/08/97 08/10/97 

aU3 aU3 
P11 P12 

003-SB-P11-01 

273 318 J 

0.2 U 0.16 UJ 

0.46 U 0.5 U 

55 J 114 J 

0.2 U 0.16 UR 

14.9 J 8.3 

16.4 J 12.9 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (l1g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-01-0001 DUP-Ol S8-02-0001 S8-02-0204 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4_0' 

04/10/95 04/10/95 04/11/95 04/11/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-Ol rrw-Ol SB-Olrrw-Ol SB-02 SB-02 

S8-01-0001 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

8 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

24 U 110 U 31 U 26 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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DUP-02 S8-03-0001 
2.0 - 4.0' 0.0 - 1.0' 

04/11195 04/05/95 

EAST PLATING EAST PLATING 
SB-02 SB-03 

S8-02-0204 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

5 

11 U 

11 U 

15 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (~g/kg) 

1,2.4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1.4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2.4,5-TRICHLOROPHENOL 

2.4,6-TRICHLOROPHENOL 

2.4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2.4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-01-0001 DUP-01 S8-02-0001 S8-02-0204 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 

04110195 04110195 04/11195 04/11195 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-01/TW-01 SB-01/TW-01 SB-02 SB-02 

58-01-0001 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 90 

1 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

640 12 130 71 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 4 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

62 

DUP-02 S8-03-0001 
2.0 - 4.0' 0.0 -1.0' 
04/11195 04/05/95 

EAST PLATING EAST PtA TING 
SB-02 SB-03 

S8-02-0204 

11 U 

9 

11 U 

11 U 

11 U 

14 

11 U 

11 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

820 U 850 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

820 U 850 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYlENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FlUORANTHENE 

BENZO(G,H,I)PERYlENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHlOROETHYl)ETHER 

BIS(2-ETHYlHEXYl)PHTHALA TE 

BUTYLBENZYl PHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-Ol-DOOl DUP-Ol SB-02-D00l SB-02-D204 
0.0 - 1.0' 00 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 
04/10/95 04/10/95 04/11195 04/11/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-Olnw-Ol SB-Olnw-Ol SB-02 SB-02 

SB-Ol-0001 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

850 U 830 U 810 U 810 U 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

850 U 830 U 810 U 810 U 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

160 700 56 920 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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DUP-02 SB-D3-D00l 
2.0 - 4.0' 0.0 - 1.0' 
04/11/95 04/05/95 

EAST PLATING EAST PLATING 
SB-02 SB-03 

SB-D2-0204 

820 U 850 U 

340 U 350 U 

340 U 350 U 

820 U 850 U 

820 U 850 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

820 U 850 U 

820 U 850 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

1200 350 U 

340 U 350 U 

340 U 350 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (tJg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (tJg/kg) 

!AROCLOR-1016 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-01-0001 DUP-Ol S8-02-0001 S8-02-0204 
00 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 

04/10/95 04/10/95 04/11195 04/11195 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-01fTW-01 SB-OlfTW-01 SB-02 SB-02 

S8-01-0001 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 52 

35 U 34 U 34 U 170 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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DUP-02 S8-03-0001 
2.0 - 4.0' 0.0 - 1.0' 

04/11195 04/05/95 

EAST PLATING EAST PLATING 
SB-02 SB-03 

S8-02-0204 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

820 U 850 U 

340 U 350 U 

340 U 350 U 

50 350 U 

170 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (~g/kg) 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

88·01·0001 DUP·01 88·02-0001 88-02-0204 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 

04/10/95 04/10/95 04/11/95 04/11/95 

EA8T PLATING EA8T PLATING EA8T PLATING EAST PLATING 
SB-OlfTW-01 SB-01fTW-Ol SB-02 SB-02 

88-01-0001 

71 U 70 U 68 U 340 U 

35 U 34 U 34 U 170 U 

35 U 34 U 34 U 170 U 

35 U 34 U 34 U 170 U 

35 U 34 U 34 U 170 U 

35 U 34 U 34 U 170 U 

4820 3660 3310 525 

8.8 U 8.9 U 8 U 8.6 U 

2.1 4.1 2.1 0.42 

32.6 37 28.1 19.5 

0.18 U 0.29 0.19 0.17 U 

0.53 U 0.53 U 1.8 U 1 U 

14100 17400 12100 882 

17.9 19.5 20 72.3 

5.4 3.7 4 1.5 U 

13 14.6 14.9 24.9 

0.99 U 0.94 U 0.89 U 79 

10400 13400 8990 2990 

6 6.1 12.1 215 

4700 5800 5080 211 

307 364 403 61.3 

0.04 U 0.04 U 0.04 U 0.05 U 

19.6 19.7 27.4 7.9 U 

550 417 380 147 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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DUP-02 89-03-0001 
2.0 - 4.0' 0.0 - 1.0' 

04/11195 04/05/95 

EAST PLATING EA8T PLATING 
SB-02 SB-03 

S9-02-0204 

340 U 

170 U 

170 U 

170 U 

170 U 

170 U 

498 2590 

9.4 U 8.8 U 

0.32 U 5.8 

13.8 201 

0.16 U 0.21 

0.79 U 2.6 U 

768 4260 

73.6 13.4 

1.5 U 6.9 

17.9 13.9 

90.4 1.1 

2430 14600 

175 7.6 

153 1880 

31.2 2490 

0.04 U 0.05 U 

4.6 U 14.7 

157 268 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-01-0001 DUP-Ol S8-02-0001 S8-02-0204 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 

04/10/95 04/10/95 04/11195 04/11/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-Ol/TW-Ol SB-01/TW-Ol SB-02 SB-02 

S8-01-0001 

0.71 U 0.71 U 0.64 U 0.69 U 

0.88 U 0.89 U 0.8 U 0.86 U 

333 316 142 103 

0.8B U 0.B9 U 0.8 U 0.86 U 

15.2 17.6 12 2 

21.4 19 24.9 B.5 U 

11.51 11.42 10.93 6.85 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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DUP-02 S8-03-OOO1 
2.0 - 4.0' 0.0 - 1.0' 

04/11195 04/05/95 

EAST PLATING EAST PLATING 
SB-02 SB-03 

S8-02-0204 

0.64 U 0.71 U 

0.81 U 0.88 U 

86 259 

0.B1 U 0.B8 U 

2.3 10.1 

B.9 U 26.4 

6.89 9.47 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR SOILS· 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

58·04·0001 58·05-0001 58·06-0002 
00 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 

04/06/95 04/06/95 04/04/95 1 1 

EA5T PLATING EAST PLATING EAST PLATING 
SB-04fTW-02 SB-05 SB-06fTW-03 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

38 U 14 U 280 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-04-0001 S8-05-0001 S8-06-0002 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 

04/06/95 04/06/95 04/04/95 1 1 

EAST PLATING EAST PLATING EAST PLATING 
SB-04/TW-02 SB-05 SB-06/TW-03 

11 U 11 U 11 U 

11 U 11 U 4 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

16 9 7 

11 U 11 U 11 U 

11 U 11 U 11 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

840 U 870 U 820 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

820 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (lJg/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOR08ENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-04-0001 S8-05-0001 S8-06-0002 
0.0 - 1.0' 0.0 -1.0' 0.0 - 2.0' 

04/06/95 04/06/95 04/04/95 1 1 

EAST PLATING EAST PLATING EAST PLATING 
S8-04fTW-02 S8-05 S8-06fTW-03 

840 U 870 U 820 U 

350 U 360 U 340 U 

340 U 

840 U 870 U 820 U 

820 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

340 U 

350 U 360 U 340 U 

820 U 

820 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

340 U 

340 U 

340 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

METALS (mg/kg) 

IALUMINUM 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-04-0001 S8-05-0001 S8-06-0002 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 
04/06/95 04/06/95 04/04/95 I 1 

EAST PLATING EAST PLATING EAST PLATING 
SB-04fTW-02 SB-05 SB-06fTW-03 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

350 U 360 U 340 U 

340 U 

340 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

820 U 

340 U 

350 U 360 U 340 U 

340 U 

3490 3700 2790 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-04'{)OO1 SB-OS'{)OO1 SB-OS'{)OO2 
00 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 

04/06/95 04/06/95 04/04/95 1 1 

EAST PLATING EAST PLATING EAST PLATING 
SB-04/TW-02 SB-05 SB-06/TW-03 

9.4 U 8.8 U 8.9 U 

3.4 2.5 4.5 

67.3 37.5 21.9 

0.23 0.26 0.25 

0.57 U 0.53 U 0.54 U 

6400 9790 19100 

10.2 15.9 27.9 

5.3 4.9 7.2 

14.7 21.4 9.6 

1.1 U 1.1 U 1 U 

11700 10400 8570 

9 32.6 2.6 

2920 4410 6630 

638 442 246 

0.04 U 0.05 U 0.05 U 

12.4 U 13.6 U 12.9 U 

382 413 285 

0.75 U 0.71 U 0.71 U 

0.94 U 0.88 U 0.89 U 

180 145 128 

0.94 U 0.88 U 0.89 U 

13.7 15.9 11.3 

19.4 22.9 15.2 

9.22 8.79 9.54 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g'kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-02 003-S8-004-03 003-S8-006-03 003-S8-007 -02 
4.0 - B.O' B.0-12.0' B.O - 12.0' 4.0 - B.O' 
07/13/97 07/22/97 07/0B/97 OB/21197 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 UJ 10 U 11 U 

10 U 10 U 10 U 11 U 

10 UJ 10 U 10 UJ 11 U 

4 J 4 J 10 UJ 11 U 

10 UJ 10 U 10 UJ 11 U 

1 J 2 J 10 UJ 11 U 

29 J 40 U B J 62 J 

10 U 10 U 10 U 1 J 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 UJ 10 UJ 10 UJ 11 U 

10 U 10 U 10 U 11 U 

10 UJ 10 UJ 10 UJ 11 U 

10 U 10 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

1 

003-S8-007 -03 003-S8-008-02 
B.O - 12.0' 4.0 - B.O' 
OB/21197 07/21197 

OU3 OU3 
AOC07 AOCOB/AOC09 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 U 

10 UJ 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES hAg/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES hAg/kg) 

1,2.4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-89-003-02 003-89-004-03 003-89-006-03 003-S9-007 -02 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 
07/13/97 07/22/97 07108/97 08/21197 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

10 U 10 U 10 U 11 U 

12 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 1 J 10 U 2 J 

10 U 10 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 UJ 10 U 10 UJ 11 U 

10 U 1 J 10 U 1 J 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

850 U 840 U 860 U 900 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 840 U 340 U 900 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

2 

003-S9-007 -03 003-S9-OO8-02 
8.0 - 12.0' 4.0 - 8.0' 
08/21197 07/21197 

OU3 OU3 
AOC07 AOC08/AOC09 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-02 003-S8-004-03 003-S8-006-03 003-S8-007 -02 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 
07/13/97 07/22/97 07108/97 08/21/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

340 U 340 U 340 U 360 U 

850 U 840 U 860 U 900 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

850 U 840 U 860 U 900 U 

850 U 840 U 860 U 900 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

850 U 840 U 860 UJ 900 U 

850 U 840 U 860 U 900 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 12 J 360 U 

340 U 340 U 39 J 360 U 

340 U 340 U 33 J 360 U 

340 U 340 U 34 J 360 U 

340 U 340 U 18 J 360 U 

340 U 340 U 30 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 UJ 360 U 

340 U 340 U 340 U 19 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

003-S8-007 -03 003-S6-008-02 
8.0 - 12.0' 4.0 - 8.0' 
08/21197 07/21/97 

OU3 OU3 
AOC07 AOC08/AOC09 

340 U 

850 U 

340 U 

340 U 

850 U 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

370 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS· 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-003-02 003-88-004-03 003-88-006-03 003-88-007 '{)2 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 
07/13/97 07/22/97 07/08/97 08/21/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

340 U 340 U 110 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 41 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 88 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 UJ 

340 U 340 U 340 U 360 U 

340 U 340 U 20 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 840 U 340 U 900 U 

340 U 340 U 45 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 67 J 360 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

4 

003-88-007 -03 003-8B.{)Q8-02 
8.0 - 12.0' 4.0 - 8.0' 
08/21197 07/21/97 

OU3 OU3 
AOC07 AOC08/AOC09 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 



SAMPLE NUMBER: 

DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (Ilg/kg) 

IpYRIDINE 

PCBs (Ilg/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-003-D2 003-SB-D04-D3 003-SB-D06-D3 003-SB-DD7 -D2 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 
07113/97 07122/97 07/08/97 08/21/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

340 UJ 340 U 340 UJ 360 U 

34 U 33 U 34 U 35 U 

67 U 67 U 68 U 71 U 

34 U 33 U 34 U 35 U 

34 U 33 U 34 U 35 U 

34 U 33 U 34 U 35 U 

34 U 33 U 34 U 35 U 

34 U 33 U 34 U 35 U 

1930 J 1450 J 2370 J 4050 J 

3.5 UJ 3.4 UJ 3.4 UJ 3.5 UJ 

0.8 U 1.6 0.88 U 2.2 

14.1 J 6.5 J 19.3 J 42.8 J 

0.06 0.07 0.07 0.22 

0.37 U 0.36 U 0.35 U 0.37 U 

5780 J 13800 J 18700 J 3440 J 

6.2 5.2 9.2 8.5 

3.1 U 2.8 J 4.3 J 6.5 J 

1.1 1.6 U 2.4 6.6 

0.26 U 0.25 U 0.26 U 0.27 U 

2 U 2 U 

5800 J 3520 J 5900 J 10200 J 

1.9 1.2 J 2 7 

2620 J 3850 J 6990 J 2220 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

5 

003-SB-D07 -D3 003-SB-DOB-D2 
8.0 - 12.0' 4.0 - 8.0' 
08/21/97 07/21197 

OU3 OU3 
AOC07 AOC08/AOC09 

340 UJ 

34 U 

67 U 

34 U 

34 U 

34 U 

34 U 

34 U 

2500 J 

3 UJ 

0.67 

8.7 J 

0.17 

0.31 U 

3270 J 

7.8 

4 J 

12.7 J 

0.25 U 

2 U 

7020 J 

1.3 U 

2100 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAl RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-02 003-S8-004-03 003-S8-006-03 003-S8-OO7 -02 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12_0' 4.0 - 8_0' 

07/13/97 07/22/97 07/08/97 OB/21197 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

82.5 J 53_3 J 220 J 405 J 

O_OB U 0.05 U 0.1B J 0_19 J 

3.6 5 7_9 12_4 

156 J 154 J 237 J 339 J 

0.19 U 0.4 J 0_17 U 0_18 UJ 

0.55 U 0_54 U 0_53 U 0.56 U 

52.4 41.B U 73 51_3 U 

0.19 U 0.16 U 0_17 UJ 0.18 U 

9.B 6.7 J 10 15_7 J 

9.1 J B.6 U 13_3 J 23_2 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 2200 J 1100 J 

Blank space Indicates that the sample was not analyzed for thIs partIcular parameter. 

6 

003-S8-007 -03 003-S8-OO8-02 
8_0 - 12_0' 4_0 - B_O' 

08/21/97 07/21/97 

OU3 OU3 
AOC07 AOCOB/AOC09 

62_1 J 

0_05 U 

9_3 

186 J 

0_16 UJ 

0.47 U 

138 J 

0_19 U 

26_1 J 

12_5 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (J,lglkg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHlOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-013-02 003-S8-0 15-03 003-S8-016-03 003-S8-017 -03 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' B.O - 12.0' 
07/14/97 09/22/97 07/26/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC16 AOC17 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 UJ 

10 U 100 U 10 U 10 U 

10 UJ 100 U 10 U 10 U 

1 J 100 U 6 J 2 J 

10 UJ 100 U 10 U 10 U 

10 UJ 24 J 1 J 1 J 

19 J 430 33 U 13 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 UJ 10 U 

10 U 100 U 1 J 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 UJ 100 UJ 10 U 10 UJ 

10 U 100 U 10 U 10 U 

10 UJ 100 U 10 U 10 UJ 

10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

7 

003-S8-018-02 003-S8-023-03 
4.0 - 8.0' B.O - 12.0' 
07/26/97 OB/09/97 

OU3 OU3 
AOC1B AOC23 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

5 J 4 J 

10 U 10 U 

1 J 1 J 

32 U 27 

10 U 10 U 

10 U 10 U 

10 UJ 10 U 

1 J 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (JIg/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (JIg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1 A-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE . 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-013-D2 003-SB-D15-D3 003-SB-D16-D3 003-SB-D17-D3 
4.0 - B.O' B.O - 12.0' B.O - 12.0' B.O - 12.0' 
07/14/97 09/22/97 07/26/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC13/AOG14 AOC15 AOG16 AOC17 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 UJ 1 J 

10 U 100 U 10 U 10 U 

10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 UJ 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

B50 U 840 U B50 U B70 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 840 U 850 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

8 

003-SB-D18-D2 003-SB-D23-D3 
4.0 - B.O' B.O - 12.0' 
07/26/97 OB/09/97 

OU3 OU3 
AOCIB AOC23 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 UJ 10 U 

1 J 1 J 

10 U 10 U 

2 J 1 J 

10 U 10 U 

10 U 1 J 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

B50 U B50 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (J-I9/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-013-02 003·SB-tl15-tl3 003-SB-tl16-tl3 003-SB-tl17-tl3 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
07/14/97 09/22/97 07/26/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC16 AOC17 

340 U 340 U 340 U 350 U 

850 U 840 U 850 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

850 U 840 U 850 U 870 U 

850 U 840 U 850 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

850 U 840 U 850 U 870 U 

850 U 840 U 850 U 870 U 

340 U 340 U 340 U 350 U 

340U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

18 J 340 U 340 U 350 U 

11 J 340 U 340 U 350 U 

14 J 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

15 J 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

9 

003-SB·018-tl2 003-SB-tl23-tl3 
4.0 - 8.0' 8.0 - 12.0' 

07/26/97 08/09/97 

OU3 OU3 
AOC18 AOC23 

340 U 340 U 

850 U 850 U 

340 U 340 U 

340 UJ 340 UJ 

850 UJ 850 U 

850 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 UJ 850 UJ 

850 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (l.Ig/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYl PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-013-02 003-S8-tl15-tl3 003-S8-tl16-tl3 003-S8-tl17-tl3 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
07/14/97 09/22/97 07/26/97 07/25/97 

aU3 aU3 aU3 aU3 
AOC13/AOC14 AOC15 AOC16 AOC17 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 UJ 

19 J 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

43 J 340 U 340 U 12 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

540 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 840 U 850 U 870 U 

28 J 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

46 J 340 U 340 U 11 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-tl18-tl2 003-SB-tl23-tl3 
4.0 - 8.0' 8.0 - 12.0' 
07/26/97 08/09/97 

aU3 aU3 
AOC18 AOC23 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

IpYRIDINE 

PCBs (~g/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB·013-02 003-SB-U 15-03 003-SB-U16-U3 003-SB-U17 -U3 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
07/14/97 09/22/97 07/26/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC16 AOC17 

340 UJ 340 U 340 UJ 350 UJ 

34 U 33 U 34 U 34 U 

67 U 67 U 67 U 69 U 

34 U 33 U 34 U 34 U 

34 U 33 U 34 U 34 U 

34 U 33 U 34 U 34 U 

34 U 33 U 34 U 34 U 

34 U 33 U 34 U 34 U 

2300 J 1500 1970 J 2790 J 

3 UJ 2.8 UJ 3.6 UJ 2.8 UJ 

0.66 U 1.7 J 0.99 J 1.8 J 

17.9 J 8.2 10.1 J 9.8 J 

0.1 0.07 0.17 J 0.12 U 

0.32 U 0.35 U 0.38 U 0.3 U 

12600 J 28700 29000 J 25400 J 

7.5 5.8 J 7.3 11.6 

5.5 J 5.6 4.6 6 

4 1.6 2.3 U 5.8 J 

0.26 U 0.25 U 0.26 U 0.26 U 

2 U 2 U 2 U 

5120 J 5180 J 5340 J 6690 J 

2.8 2.9 J 1.4 J 4.4 J 

4240 J 8630 J 9670 J 7710 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·SB·018-U2 003-SB-U23-U3 
4.0 - 8.0' 8.0 - 12.0' 
07/26/97 08/09/97 

OU3 OU3 
AOC18 AOC23 

340 U 340 UJ 

34 U 34 U 

67 U 67 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

3060 1990 J 

3.4 UR 2.6 UJ 

1.1 J 0.68 J 

21 J 6.3 J 

0.13 U 0.14 

0.36 U 0.28 U 

30000 J 2630 J 

10.2 5.7 J 

4.4 J 2.3 

6.4 5 

0.26 U 0.25 U 

2 U 

6270 J 5040 J 

2.8 0.88 J 

9980 J 1340 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-013-02 003-88-015-03 003-88-016-03 003-58-017-03 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 

07/14/97 09/22/97 07/26/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC16 AOC17 

180 J 278 J 698 J 462 J 

0.32 J 0.04 U 0.05 U 0.04 U 

8.8 9.9 7.8 J 11.6 J 

234 J 191 215 J 234 J 

0.17 U 0.17 UJ 0.18 UJ 0.18 UJ 

0.48 U 0.53 U 0.56 U 0.45 U 

41.9 58.4 J 71.2 J 62.4 J 

0.17 U 0.17 UJ 0.18 U 0.31 U 

8.8 10.5 8.2 J 13.7 J 

13.7 J 11.6 J 12.6 J 14.2 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1000 J 1400 J 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-58-018-02 003-58-023-03 
4.0 - 8.0' 8.0 - 12.0' 

07/26/97 08/09/97 

OU3 OU3 
AOC18 AOC23 

185 J 61.6 J 

0.04 U 0.04 U 

9.6 J 5.5 

311 J 216 J 

0.16 UR 0.17 UJ 

0.54 U 0.41 U 

140 J 74.1 U 

0.16 UJ 0.17 UR 

10.1 13.9 

17.4 J 9.4 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE' 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S9-026-03 003-S9-027 -02 003-S9-027 -03 003-S9-028-02 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
09/20/97 08/22/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC26 AOC27 AOC27 AOC28 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 26 J 3 J 100 U 

100 U 51 U 51 U 100 U 

41 J 86 51 U 100 U 

100 U 51 U 51 U 100 U 

60 J 92 26 J 150 

320 350 61 160 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

8 J 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 4 J 51 U 100 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S9-029-02 003-S8-030-02 
4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

87 J 18 J 
100 U 51 U 

26 J 24 J 
440 130 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (JIg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (JIg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DlCHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-026-03 003-S8-027 -02 003-S8-027 -03 003-88-028-02 
B.O - 12.0' 4.0 - B.O' B.O - 12.0' 4.0 - 8.0' 
09/20/97 08/22/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC26 AOC27 AOC27 AOC28 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

8 J 51 U 51 U 100 U 

100 U 8 J 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 10 J 51 U 100 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U B40 U 840 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 840 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

34 J 340 U 340 U 13 J 

340 U 340 U 340 U 340 U 

850 U 840 U 840 U 840 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-029-02 003-88-030-02 
4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

23 J 51 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 840 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 840 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 840 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE . 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-026-03 003-S8-027 -02 003-S8-027 -03 003-S8-028-02 
8.0·12.0' 4.0·8.0' 8.0 - 12.0' 4.0 - 8.0' 
09/20/97 08/22/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC26 AOC27 AOC27 AOC28 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 840 U 840 U 

850 U 840 U 840 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 840 U 840 U 

850 U 840 U 840 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 16 J 25 J 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-029-02 003·S8-030~2 

4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

340 U 340 U 

340 U 340 U 

860 U 840 U 

860 U 840 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 840 UJ 

860 U 840 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 150 J 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-{)26-03 003-S8-027 -{)2 003-S8-{)27 -{)3 003-S9-028-02 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
09120197 08122197 08122197 09/16/97 

aU3 aU3 aU3 aU3 
AOC26 AOC27 AOC27 AOC28 

13 J 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

20 J 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 UJ 340 UJ 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

110 J 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 840 U 840 U 

39 J 340 U 340 U 23 J 

340 U 340 U 340 U 340 U 

17 J 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S9-029-02 003-59-030-02 
4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

aU3 aU3 
AOC29 AOC30 

340 U 340 U 

340 U 340 U 

340 U 84 J 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 840 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 UJ 340 UJ 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (j.lg/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-58-D26-03 003-58-027 -D2 003-58-D27 -D3 003-58-028-02 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
09/20/97 08/22/97 08/22/97 09/16/97 

aU3 aU3 aU3 aU3 
AOC26 AOC27 AOC27 AOC28 

34 U 33 U 33 U 33 U 

67 U 67 U 67 U 67 U 

34 U 33 U 33 U 33 U 

34 U 33 U 33 U 33 U 

34 U 33 U 33 U 33 U 

34 U 33 U 33 U 33 U 

34 U 33 U 33 U 33 U 

2280 2340 J 2380 J 2980 J 

3 UJ 3.3 UJ 3.1 UJ 2.6 UJ 

4.6 J 0.73 0.69 0.9 J 

11.5 8.4 J 8.2 J 18.4 J 

0.11 0.14 0.13 0.21 U 

0.37 U 0.35 U 0.33 U 0.33 U 

3880 23700 J 21300 J 24700 J 

6.7 J 9.4 12.1 8.2 

3.5 6.6 J 6.3 J 3.8 

2.8 10 6.2 19_1 J 

0.26 U 0.25 U 0.25 U 0.25 UJ 

6050 J 5590 J 5700 J 9590 J 

9.5 J 2.4 2.4 3.2 

2330 J 6840 J 7310 J 7690 J 

37.8 J 96.2 J 111 J 211 J 

0.04 U 0.31 J 0.23 J 0.04 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-58-029-02 003-58-030-02 
4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

aU3 aU3 
AOC29 AOC30 

34 U 33 U 

68 U 67 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

1790 J 2400 J 

2.7 UJ 3.5 UJ 

0.64 1.2 

7 J 14.5 J 

0.13 U 0.15 

0.33 U 0.37 U 

1450 J 7610 J 

3.7 10.3 

2.3 3.9 J 

5 J 6.9 

0.26 UJ 0.25 U 

2 U 2 U 

3400 J 5570 J 

1.2 1.6 

1190 J 3230 J 

35.2 J 119 J 

0.04 U 0.04 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-58-026-03 003-58-027 -02 003-58-027-03 003-58-028-02 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
09/20/97 08/22/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC26 AOC27 AOC27 AOC28 

5.3 12.7 12.1 8.9 

202 242 J 246 J 254 

0.13 UJ 0.17 UJ 0.17 UJ 0.18 U 

0.56 U 0.52 U 0.5 U 0.49 U 

75.2 J 88.6 J 74.5 J 153 J 

0.13 UJ 0.17 U 0.17 U 0.18 U 

14.9 14.1 J 11.4 J 13.2 J 

11.8 J 13.7 J 14.8 J 207 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1700 J 2000 J 1300 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-58-029-02 003-S8-030-02 
4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

4.9 8.5 

216 315 J 

0.17 U 0.19 UJ 

0.5 U 0.56 U 

73.7 J 129 J 

0.21 U 0.19 U 

8.9 J 14.4 J 

9.2 J 12.2 J 

750 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-030-03 003-S8-032-03 003-S8-033-03 003-S8-034-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0-12.0' 
08/23/97 08/25/97 09/07/97 07/29/97 

aU3 aU3 aU3 aU3 
AOC30 AOC32 AOC33 AOC34 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 11 J 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 15000 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 18 

10 U 190 U 100 U 1 J 

6 J 190 U 100 U 4 J 

43 1700 100 U 60 U 

10 U 24 J 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 11 J 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 720 100 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-035-02 003-S8-036-02 
4.0 - 8.0' 4.0 - 8.0' 
07/28/97 08/12/97 

aU3 OU3 
AOC35 AOC36 

2 J 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

4 J 6 J 

10 U 2 J 

1 J 8 J 

35 U 18 

10 U 10 U 

10 U 10 U 

10 UJ 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (IIO/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (lIglkg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-030-03 003-S8-032-03 003-S8-033-03 003-S8-034-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/25/97 09/07/97 07129197 

OU3 OU3 OU3 OU3 
AOC30 AOC32 AOC33 AOC34 

10 U 410 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 390 100 U 10 U 

1 J 1000 100 U 2 J 

10 U 190 U 100 U 10 U 

10 U 22 J 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 7300 100 U 1 J 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

15000 U 860 U 870 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

15000 U 860 U 870 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

720 J 340 U 350 U 

6200 U 340 U 350 U 

15000 U 860 U 870 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-035-02 003-S8-036-02 
4.0 - 8.0' 4.0 - 8.0' 
07128197 08112197 

OU3 OU3 
AOC35 AOC36 

12 U 10 U 

1 J 10 U 

2 J 10 U 

2 J 1 J 

10 U 10 U 

36 10 UJ 

10 U 10 U 

1 J 1 J 

350 U 

350 U 

350 U 

350 U 

870 U 

350 U 

350 U 

350 U 

870 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

870 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPUCATE OF: 

SEMIVOLATILES (~g/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANIUNE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANIUNE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANIUNE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOilS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-030-{)3 003-S8-032-{)3 003-S8-{)33-{)3 003-S8-{)34-{)3 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/25/97 09/07/97 07/29/97 

OU3 OU3 OU3 OU3 
AOC30 AOC32 AOC33 AOC34 

6200 U 340 U 350 U 

6200 U 340 U 350 UJ 

15000 U 860 U 870 UJ 

15000 U 860 U 870 U 

6200 U 340 U 350 U 

11000 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

15000 U 860 U 870 UJ 

15000 U 860 U 870 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

510 J 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

1600 J 340 U 350 U 

3600 J 340 U 350 U 

6200 U 340U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-035-{)2 003-S8-036-{)2 
4.0 - 8.0' 4.0 - 8.0' 
07/28/97 08/12/97 

OU3 OU3 
AOC35 AOC36 

350 U 

350 UJ 

870 UJ 

870 U 

350 U 

350 U 

350 U 

350 U 

350 U 

870 UJ 

870 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-030-03 003-S8-032-03 003-S8-033-03 003-S8-034-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/25/97 09/07/97 07/29/97 

OU3 OU3 OU3 OU3 
AOC30 AOC32 AOC33 AOC34 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 UJ 340 U 350 U 

270 J 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

2300 J 340 U 350 U 

6200 U 340 U 350 U 

15000 U 860 U 870 U 

490 J 340 U 350 U 

6200 U 340 U 350 U 

410 J 340 U 350 U 

6200 UJ 340 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-035-02 003-S8-036-02 
4.0 - 8.0' 4.0 - 8.0' 
07/28/97 08/12/97 

OU3 OU3 
AOC35 AOC36 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

870 U 

350 U 

350 U 

350 U 

350 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

PCBs (~g/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-030-03 003-S8-032-03 003-S8-033-03 003-S8-034-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 

08/23/97 08/25/97 09/07/97 07129/97 

aU3 aU3 aU3 aU3 
AOC30 AOC32 AOC33 AOC34 

61 U 34 U 34 U 

120 U 68 U 69 U 

61 U 34 U 34 U 

61 U 34 U 34 U 

61 U 34 U 34 U 

61 U 34 U 34 U 

61 U 34 U 34 U 

4400 J 1620 J 1800 

6 UJ 2.9 UJ 3.2 UR 

13.6 0.62 0.65 U 

70.4 J 6.3 J 6.9 J 

0.28 0.09 U 0.13 U 

0.63 U 0.36 U 0.34 U 

10700 J 3030 J 1600 J 

7.5 5 5.7 

4.4 U 2.8 3 J 

15.3 4.3 U 4.9 

0.46 U 0.26 U 0.26 U 

23300 J 3410 J 4840 J 

10.8 1.3 J 1.6 

1330 J 1530 J 1110 J 

179 J 47.2 J 48.4 J 

0.06 0.04 U 0.04 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-035-02 OO3-S8-036-02 
4.0 - 8.0' 4.0 - 8.0' 
07/28/97 08/12/97 

aU3 aU3 
AOC35 AOC36 

34 U 

69 U 

34 U 

34 U 

34 U 

34 U 

34 U 

-
7090 

3.8 UR 

3.8 J 

67.6 J 

0.44 J 

0.4 U 

34500 J 

16 

6.4 J 

10.1 

0.26 U 

2 U 2 U 

12000 J 

6.4 

12900 J 

476 J 

0.04 U 



ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-D30-03 003-SB-D32-03 003-SB-D33-D3 003-SB-D34-D3 
DEPTH (feet): 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/23/97 08/25/97 09/07/97 07/29/97 

INVESTIGATION: aU3 aU3 aU3 aU3 
LOCATION: AOC30 AOC32 AOC33 AOC34 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 5.6 5.5 . 5.4 J 

POTASSIUM 777 J 179 218 J 

SELENIUM 0.34 UJ 0.19 UJ 0.17 UR 

SILVER 0.95 U 0.54 U 0.51 U 

SODIUM 267 J 68 77.6 J 

THALLIUM 0.34 U 0.19 U 0.17 UJ 

VANADIUM 35.3 J 9.4 16.3 

ZINC 28.7 J 8.7 J 9.8 U 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-D3S-D2 003-SB-D36-D2 
4.0 - 8.0' 4.0 - 8.0' 
07/28/97 08/12/97 

aU3 aU3 
AOC35 AOC36 

16.7 J 

1350 J 

0.17 UR 

0.6 U 

141 J 

0.17 UJ 

28.4 

39.6 J 

1000 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (j.lg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-036-03 003-S8-037 -02 003-S8-037 -03 003-S8-038-03 
8.0·12.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 
08/12/97 08/06/97 08/06/97 07/23/97 

OU3 OU3 OU3 OU3 
AOC36 AOC37 AOC37 AOC38 

10 U 11 U 10 U 10 U 

10 UJ 11 U 10 UJ 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 UJ 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

8 J 11 41 15 J 

2 J 11 U 4 J 1 J 

11 5 J 24 6 J 

27 28 93 66 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 UJ 

10 U 11 U 10 U 10 U 

10 U 11 UJ 10 U 10 UJ 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-039-03 003·S8-046-03 
8.0 - 12.0' 8.0 - 12.0' 
09/25/97 09/19/97 

OU3 OU3 
AOC39 AOC46 

110 U 100 U 

llQ U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

68 J 38 J 

390 450 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 UJ 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES hJg/kg) 

1,2,4-TRICHlOROBENZENE 

1,2-DICHlOROBENZENE 

1,3-DICHlOROBENZENE 

1,4-DICHlOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOl 

2,4-DICHLOROPHENOl 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOl 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOl 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-036-03 003-S8-037 -02 003-88-037-03 003-88-038-03 
8.0 - 12.0' 4.0 - 8.0' 8.0-12.0' 8.0 - 12.0' 
08112197 08106197 08106197 07123197 

OU3 OU3 OU3 OU3 
AOC36 AOC37 AOC37 AOC38 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

1 J 1 J 1 J 1 J 

10 U 11 U 10 U 10 U 

10 UJ 1 J 10 UJ 10 U 

10 U 11 U 10 U 10 U 

1 J 1 J 1 J 1 J 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

850 U 870 U 870 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

850 U 870 U 870 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

850 U 870 U 870 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-039-03 003-88-046-03 
8.0 - 12.0' 8.0 - 12.0' 
09125197 09119/97 

OU3 OU3 
AOC39 AOC46 

110 U 100 U 

110 U 100 U 

110 U 100 U 

19 J 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

10 J 100 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYLjPHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-5B-036-03 003-5B-037 -tl2 003-5B-037 -03 oo3-5B-038-03 
8.0 - 12.0' 4.0 - 8.0' 8.0-12.0' 8.0 - 12.0' 
08/12/97 08/06/97 08/06/97 07/23/97 

OU3 OU3 OU3 OU3 
AOC36 AOC37 AOC37 AOC38 

340 U 350 U 350 U 

340 UJ 350 U 350 U 

850 U 870 U 870 U 

850 U 870 U 870 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

850 UJ 870 U 870 U 

850 U 870 U 870 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 UJ 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

27 

003-5B-039-03 oo3-5B-046-tl3 
8.0 - 12.0' 8.0 - 12.0' 
09/25/97 09/19/97 

OU3 OU3 
AOC39 AOC46 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 

930 U 43000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 

930 U 43000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (j.lg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-036-03 003-S8-037 -02 003-S8-037 -03 003-S8-038-03 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 
08/12/97 08/06/97 08/06/97 07/23/97 

OU3 OU3 OU3 OU3 
AOC36 AOC37 AOC37 AOC38 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

850 U 870 U 870 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 UJ 350 U 350 UJ 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-039-03 OO3-S8-046-03 
8.0 - 12.0' 8.0 - 12.0' 
09/25/97 09/19/97 

OU3 OU3 
AOC39 AOC46 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (~g/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-036-03 003-88-037 -02 003-88-037 -03 003-88-038-03 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 
08/12/97 08/06/97 08/06/97 07/23/97 

aU3 aU3 aU3 aU3 
AOC36 AOC37 AOC37 AOC38 

34 U 34 U 34 U 

67 U 69 U 69 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

1870 2100 3510 J 

3.2 U 3.3 UJ 3.1 UJ 

1.3 0.44 0.79 

6.8 8.7 J 11 J 

0.12 0.16 U 0.15 

0.34 U 0.35 U 0.33 U 

25600 J 6330 J 46500 J 

8.6 J 6 J 10.6 

6.5 2.5 U 5.8 J 

4.7 3.5 5.5 J 

0.25 U 0.26 U 0.26 U 

2 U 

4200 J 6240 J 7710 J 

2.6 J 1.9 J 1.3 U 

8210 J 1790 J 20000 J 

101 J 65.1 J 364 J 

0.04 U 0.04 U 0.04 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-88-039-03 003-88-046-03 
8.0-12.0' 8.0 - 12.0' 
09/25/97 09/19/97 

aU3 aU3 
AOC39 AOC46 

37 U 34 U 

73 U 68 U 

37 U 34 U 

37 U 34 U 

37 U 34 U 

37 U 34 U 

37 U 34 U 

3380 J 2460 

2.9 UJ 2.5 UJ 

2.5 0.43 U 

28.3 J 10 

0.2 0.13 

0.38 0.32 U 

23300 J 3470 

18.4 J 5.2 J 

5.2 2.6 

7.2 4.8 

0.28 U 0.26 U 

2 U 2 U 

7470 J 5080 J 

3.9 J 1.5 J 

6470 J 1660 J 

396 J 58.9 J 

0.05 U 0.04 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FielD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-036-03 003-S8-037 -02 003-S8-037 -03 003-88-038-03 
B.O - 12.0' 4.0 - B.O' B.O - 12.0' B.O - 12.0' 
OB/12/97 OB/06/97 08/06/97 07/23/97 

OU3 OU3 OU3 OU3 
AOC36 AOC37 AOC37 AOC38 

16.9 5.6 J 11.3 

220 J 266 J 305 J 

0.19 U 0.89 UR 0.18 UJ 

0.5 U 0.52 U 0.49 U 

64.1 U 109 J 137 J 

0.17 U 0.18 U 0.27 U 

10.1 18.8 14 J 

13.4 J 11.1 J 15.8 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-039-03 003-88-046-03 
8.0 - 12.0' 8.0 - 12.0' 
09/25/97 09/19/97 

OU3 OU3 
AOC39 AOC46 

11.9 6.7 

310 301 

0.21 U 0.14 UJ 

0.55 U 0.48 U 

127 J 473 J 

0.21 U 0.14 UJ 

15.7 J 11.3 

19.1 J 10.7 J 

2100 J 



SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

l,l,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

1,1-DICHLOROETHENE 

l,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-04 7 -03 003-S8-050-02 003-S8-054-02 003-S8-055-02 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 
09/23/97 09/24/97 08/04/97 08/24/97 

aU3 aU3 aU3 aU3 
AOC47 AOC50 AOC54 AOC55 

100 U 100 U 2 J 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 1 J 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 4 J 11 U 

100 U 100 U 1 J 11 U 

100 U 34 J 2 J 11 U 

' 400 37 J 26 U 12 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 14 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-055-03 003-S8-058-02 
8.0 - 12.0' 4.0 - 8.0' 
08/24/97 08/19/97 

aU3 aU3 
AOC55 AOC58 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 9 J 

110 U 10 U 

110 U 11 

110 U 28 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g'kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-047 -03 003-88-050-02 003-88-054-02 003-88-055-02 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 
09/23/97 09/24/97 08/04197 08124197 

OU3 OU3 OU3 OU3 
AOC47 AOC50 AOC54 AOC55 

100 U 100 U 13 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 2 J 1 J 

100 U 100 U 12 U 11 U 

100 U 100 U 2 J 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 1 J 11 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

870 U 860 U 1000 UJ 950 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

870 U 860 U 1000 UJ 950 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 31 J 380 U 

350 U 340 U 400 UJ 380 U 

870 U 860 U 1000 UJ 950 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-055-03 oo3-SB-058-02 
8.0 - 12.0' 4.0 - 8.0' 
08124197 08119197 

OU3 OU3 
AOC55 AOC58 

190 U 11 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 3 J 

110 U 10 U 

110 U 1 J 

350 U 

350 U 

350 U 

350 U 

890 U 

350 U 

350 U 

350 U 

890 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

890 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (1l9/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-047 -03 003-S8-050-02 003-S8-054-02 003-S8-055'{)2 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 
09/23/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC47 AOC50 AOC54 AOC55 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

870 U 860 U 1000 UJ 950 U 

870 U 660 U 1000 UJ 950 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

670 U 860 U 1000 UJ 950 UJ 

670 U 860 U 1000 UJ 950 U 

350 U 340 U 59 J 360 U 

350 U 340 U 20 J 360 U 

350 U 340 U 73 J 360 U 

350 U 340 U 260 J 360 U 

350 U 340 U 190 J 360 U 

350 U 340 U 230 J 360.U 

350 U 340 U 150 J 360 U 

350 U 340 U 190 J 360 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

350 U 360 U 400 UJ 44 J 

350 U 340 U 400 UJ 360 U 

350 U 340 U 67 J 360 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8'{)55'{)3 003-S8'{)58'{)2 
8.0 - 12.0' 4.0 - 8.0' 
08/24/97 08/19/97 

OU3 OU3 
AOC55 AOC58 

350 U 

350 U 

690 U 

690 U 

350 U 

350 U 

350 U 

350 U 

350 U 

890 UJ 

690 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

26 J 

350 U 

350 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-047 -D3 003-SB-050-D2 003-SB-D54-D2 003-SB-055-D2 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 
09f23f97 09f24f97 08f04f97 08f24/97 

OU3 OU3 OU3 OU3 
AOC47 AOC50 AOC54 AOC55 

350 U 340 U 240 J 380 U 

350 U 340 U 15 J 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 50 J 380 U 

350 U 340 U 41 J 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 840 J 380 U 

350 U 340 U 44 J 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 120 J 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 56 J 380 U 

350 U 340 U 400 UJ 380 U 

870 U 860 U 50 J 950 U 

350 U 340 U 570 J 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 590 J 380 U 

350 U 340 U 400 UJ 380 UJ 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-D55-D3 003-SB-D58-D2 
8.0 - 12.0' 4.0 - 8.0' 
08/24f97 08/19/97 

OU3 OU3 
AOC55 AOC58 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

890 U 

350 U 

350 U 

350 U 

350 UJ 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (Il9/kg) 

AROCLOR·1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-D47-03 003-SB-050-02 003-SB-054-D2 003-SB-05S-D2 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 

09/23/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC47 AOC50 AOC54 AOC55 

34 U 34 U 40 UJ 38 U 

69 U 68 U 80 UJ 75 U 

34 U 34 U 40 UJ 38 U 

34 U 34 U 40 UJ 38 U 

34 U 34 U 40 UJ 38 U 

34 U 34 U 40 UJ 38 U 

34 U 34 U 40 UJ 38 U 

1550 2770 J 4880 6170 J 

2.6 UJ 3.2 UJ 3.8 UR 4 UJ 

0.65 U 0.97 J 3 J 4.5 

16.6 11.9 J 51.8 J 56.8 J 

0.05 0.1 0.3 U 0.4 

0.32 U 0.4 U 0.4 U 0.42 U 

791 3250 J 37400 J 35600 J 

3.8 J 7.8 J 15.2 12.4 

3.1 2.9 5.9 J 5.8 J 

0.69 1.8 32.7 10.4 

0.26 U 0.26 U 0.3 U 0.29 U 

2 U 

3490 J 4740 J 9170 J 12400 J 

1.6 J 2.5 J 70.2 5.7 

950 J 2300 J 9300 J 12900 J 

182 J 52.3 J 329 J 1180 J 

0.04 U 0.04 U 0.05 U 0.26 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-DS5-D3 003-SB-058-U2 
8.0·12.0' 4.0·8.0' 
08/24/97 08/19/97 

OU3 OU3 
AOC55 AOC58 

35 U 

70 U 

35 U 

35 U 

35 U 

35 U 

35 U 

2150 J 

3.5 UJ 

0.83 

9.6 J 

0.15 

0.36 U 

3380 J 

4.5 

2.8 J 

4.3 J 

0.27 U 

5000 

1.4 

1580 J 

57.9 J 

0.3 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-047 -03 003-S8-050-02 003-S8-054-02 003-S8-055-02 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 
09/23/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC47 AOC50 AOC54 AOC55 

5.5 7.1 14.1 J 12.9 

166 188 831 J 1250 J 

0.14 UJ 0.2 U 0.18 UR 0.84 UJ 

0.48 U 0.6 U 0.61 U 0.63 U 

40.3 U 92.9 J 114 J 157 J 

0.14 U 0.2 U 0.18 UJ 0.17 U 

5.4 10.4 J 19.3 28.7 J 

8.7 U 13.5 J 49.8 J 39.4 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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OO3-S8-055-03 003-S8-058-02 
8.0 - 12.0' 4.0 - 8_0' 

08/24/97 08/19/97 

OU3 OU3 
AOC55 AOC58 

6.7 

256 J 

0.18 UJ 

0.55 U 

80.4 J 

0.18 U 

14.8 J 

10.7 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (llg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-058-03 003-SB-{)63-{)3 003-SB-{)68-{)3 003-SB-{)70-{)3 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/19/97 08/05/97 09/21/97 09/03/97 

OU3 OU3 OU3 OU3 
AOC58 AOC63 AOC68 AOC70 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 3 J 100 U 100 U 

10 U 10 U 100 U 100 U 

4 J 10 U 30 J 32 J 

10 U 11 U 120 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 2 J 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 UJ 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-{)71-{)3 003-SB-{)73-{)3 
8.0 - 12.0' 8.0 - 12.0' 
09/18/97 07/24/97 

OU3 OU3 
AOC71 AOC73 

110 U 1 J 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 UJ 

110 U 1 J 

110 U 11 U 

110 U 5 J 

110 U 11 U 

110 U 2 J 

110 U 46 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 UJ 11 UJ 

110 U 11 U 

110 U 11 UJ 

110 U 11 U 

110 U 11 U 

110 U 11 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (pg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

l,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-058-03 003-88-063-03 003-88-068-03 003-88-070-03 
B.O - 12.0' B.O - 12.0' B.O - 12.0' B.O - 12.0' 
OB/19/97 OB/05/97 09/21197 09/03/97 

OU3 OU3 OU3 OU3 
AOC5B AOC63 AOC68 AOC70 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 1 J 100 U 100 U 

10 U 10 U 100 U 100 U 

4 J 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-071-03 003-88-073-03 
B.O - 12.0' B.O - 12.0' 
09/1B/97 07/24/97 

OU3 OU3 
AOC71 AOC73 

110 U 11 U 

110 U 11 U 

110 U 1 J 

8 U 1 J 

110 U 11 U 

110 U 8 J 

110 U 11 U 

110 U 1 J 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

890 U 900 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

890 U 900 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

890 U 900 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE . 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB~5B~3 003-SB~63-03 003-SB~6B~3 003-SB~70~3 

8.0-12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/19/97 08/05/97 09/21197 09/03/97 

aU3 aU3 aU3 aU3 
AOC58 AOC63 AOC68 AOC70 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

850 U 870 U 870 U 840 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

850 U 870 U 870 U 840 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB~71~3 003-SB~73~3 

8.0 - 12.0' 8.0 - 12.0' 
09/18/97 07/24/97 

aU3 aU3 
AOC71 AOC73 

350 U 360 U 

350 UJ 360 U 

890 U 900 U 

890 U 900 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

890 U 900 U 

890 U 900 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (j.lg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-058-03 003-S8-063-03 003-S8-068-03 003-S8-070-03 
8.0 - 12.0' 8.0-12.0' 8.0-12.0' 8.0 - 12.0' 
08/19/97 08/05/97 09/21/97 09/03/97 

aU3 aU3 aU3 aU3 
AOC58 AOC63 AOC68 AOC70 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 UJ 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

340 U 350 U 350 U 340 U 

120 J 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-071-03 003-S8-073-03 
8.0 - 12.0' 8.0 - 12.0' 
09/18/97 07/24/97 

aU3 aU3 
AOC71 AOC73 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

890 U 900 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 UJ 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (~g/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-058-03 003-S8-063-03 003-S8-068-03 003-S8-070-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/19/97 08/05/97 09/21/97 09/03/97 

OU3 OU3 OU3 OU3 
AOC58 AOC63 AOC68 AOC70 

34 U 34 U 34 U 33 U 

67 U 69 U 69 U 67 U 

34 U 34 U 34 U 33 U 

34 U 34 U 34 U 33 U 

34 U 34 U 34 U 33 U 

34 U 34 U 34 U 33 U 

34 U 34 U 34 U 33 U 

3000 J 2100 2400 1750 J 

3.1 UR 3.6 UJ 2.3 UJ 2.7 UJ 

1.3 0.76 0.68 U 0.25 

12 J 8.1 J 26.1 5.8 J 

0.21 U 0.19 U 0.09 0.1 U 

0.33 U 0.38 U 0.29 U 0.34 U 

4960 J 3350 J 965 18100 J 

5.7 U 6 J 7.6 J 6.8 

6.1 J 3 J 3.9 4 

8 4.7 0.76 16.1 J 

0.26 U 0.26 U 0.26 U 0.25 U 

2 U 2 U 

6370 J 6070 J 5600 J 4330 J 

2.5 J 1.8 J 1.6 J 1.6 J 

3330 J 1630 J 1480 J 6560 J 

145 J 58 J 185 J 86.2 J 

0.03 U 0.04 U 0.04 U 0.04 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

41 

003-S8-071-03 003-S8-073-03 
8.0 - 12.0' 8.0 - 12.0' 
09/18/97 07/24/97 

OU3 OU3 
AOC71 AOC73 

35 U 35 U 

70 U 71 U 

35 U 35 U 

35 U 35 U 

35 U 35 U 

35 U 35 U 

35 U 35 U 

1960 J 2050 J 

2.9 UJ 3.3 UJ 

1 2.2 J 

6.8 J 8.3 J 

0.09 0.12 U 

0.36 U 0.34 U 

4360 J 22100 J 

4.6 7.9 

2.9 5 

4.4 3.8 U 

0.27 U 0.27 U 

2 U 

4920 J 6040 J 

1.4 J 1.8 J 

1620 J 8700 J 

111 J 206 J 

0.05 U 0.05 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-058-03 003-88-063-03 003-88-068-03 003-88-070-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/19/97 08/05/97 09/21197 09/03/97 

OU3 OU3 OU3 OU3 
AOC58 AOC63 AOC68 AOC70 

10.1 5.3 J 8.3 8.9 

268 218 J 246 154 

0.15 UJ 0.92 UR 0.13 UJ 0.17 UJ 

0.49 U 0.58 U 0.43 U 0.5 U 

66.6 U 96.3 J 487 J 51.7 

0.15 UJ 0.18 U 0.13 UJ 0.17 U 

11.2 J 18 7.1 7.7 

18.3 J 10.6 J 11.9 J 12.3 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 480 J 600 J 710 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-88-071-03 003-88-073-03 
8.0 - 12.0' 8.0 - 12.0' 
09/18/97 07/24/97 

OU3 OU3 
AOC71 AOC73 

6 8.7 J 

181 211 J 

0.16 UJ 0.18 UJ 

0.54 U 0.51 U 

77.3 J 72 J 

0.16 UJ 0.18 U 

12.2 8.8 J 

10.3 J 13.1 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

l,l,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

l,2-DICHLOROETHENE (TOTAL) 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·88-074-03 003·88·280-01 003·88·290-01 003·88-310-01 
8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 5.0 - 10.0' 
07/27/97 12/03/97 12/05/97 11/13/97 

OU3 OU3 OU3 OU3 
AOC74 MS-28D MS-29D MS-31D 

10 U 110 U 120 UJ 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 UJ 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 J 100 J 210 J 200 

10 U 110 U 120 U 110 U 

2 J 110 64 J 110 J 

66 U 230 J 960 J 380 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 UJ 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 UJ 110 U 

10 U 110 U 120 UJ 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 19 J 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-310-02 003-86-330-01 
10.0 - 15.0' 5.0 - 10.0' 
11/13/97 11/18/97 

OU3 OU3 
MS-31D MS-33D 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

120 100 

100 U 100 U 

96 J 40 J 

290 U 310 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 



SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (lJg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-074-03 003-S8-280-01 003-S8-290-O 1 003-S8-31D-01 
8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 5.0 - 10.0' 
07/27/97 12/03/97 12/05/97 11/13/97 

OU3 OU3 OU3 OU3 
AOC74 MS-28D MS-29D MS-31O 

10 U 110 U 120 U 110 U 

10 U 110 U 54 J 110 U 

10 UJ 110 U 120 U 110 U 

1 J 12 J 14 J 9 J 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 UJ 120 U 110 U 

1 J 15 J 71 J 24 J 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-310-02 003-SB-330-01 
10.0 - 15.0' 5.0 - 10.0' 
11113197 11/18/97 

OU3 OU3 
MS-31D MS-33D 

100 U 100 U 

100 U 100 U 

100 U 100 U 

8 J 5 J 

100 U 100 U 

100 U 100 U 

100 U 100 U 

11 J 11 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (1l9/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G, H, I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-D74-03 003-SB-280-D1 003-SB-290-D1 003-SB-31O-D1 
8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 5.0 - 10.0' 
07/27/97 12/03/97 12/05/97 11113197 

OU3 OU3 OU3 OU3 
AOC74 MS-28D MS-29D MS-31D 

340 U 

340 UJ 

850 UJ 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 UJ 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-31O-D2 003-SB-330-D1 
10.0 - 15.0' 5.0 - 10.0' 
11113/97 11118/97 

OU3 OU3 
MS-31O MS-33D 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-074-03 003-S8-280-01 003-S8-290-01 003-S8-31O-01 
8.0 - 12.0' 5.0 - 10.0' 5.0 - 10_0' 5.0 - 10.0' 

07/27/97 12/03/97 12/05/97 11/13/97 

OU3 OU3 OU3 OU3 
AOC74 MS-28D MS-29D MS-31D 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-310-02 003-S8-330-01 
10.0 - 15.0' 5.0 - 10.0' 

11/13/97 11118197 

OU3 OU3 
MS-31D MS-33D 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs hlg/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL . 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-074-03 003-S8-280-01 003-S8-290-01 003-S8-31O-01 
8,0 - 12,0' 5,0 - 10.0' 5,0 - 10.0' 5.0 - 10.0' 

07/27/97 12/03/97 12/05/97 11/13/97 

OU3 OU3 OU3 OU3 
AOC74 MS-28D MS-29D MS-31D 

34 U 

67 U 

34 U 

34 U 

34 U 

34 U 

34 U 

2230 

2,8 UR 

1 U 

9.3 J 

0,13 U 

0.3 U 

21400 J 

12.4 

5 J 

3.5 

0.26 U 

5390 J 

1.4 

6560 J 

475 J 

0,04 U 

10,7 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-31O-02 003-S8-330-01 
10.0 - 15,0' 5.0 - 10.0' 
11113197 11/18/97 

OU3 OU3 
MS-31D MS-33D 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-074-03 003-S8-28D-Ol 003-S8-290-01 003-S8-31O-O 1 
8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 5.0 - 10_0' 

07/27/97 12/03/97 12/05/97 11113197 

aU3 aU3 aU3 aU3 
AOC74 MS-28D MS-29D· MS-31D 

225 J 

0.17 UR 

0.45 U 

85.4 J 

0.17 UJ 

10.6 

12.1 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-31 D-02 OO3-S8-330-01 
10.0 - 15.0' 5.0 - 10.0' 

11/13/97 11/18/97 

aU3 aU3 
MS-31D MS-33D 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

1,1,1-TRICHLOROETHANE 

l,l,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

l,2-DICHLOROETHENE (TOTAL) 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-330-02 003-S8-P01-02 003-S8-P01-03-8R 003-S8-P02-02 
10.0-15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
11/18/97 08/07/97 08/07/97 08/18/97 

OU3 OU3 OU3 OU3 
MS-33D POl POl P02 

100 U 100 U 10 U 10 U 

100 U 100 UJ 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

42 J 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

24 J 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-S8-P02-03 003-S8-P03-03 
8.0 - 12.0' 8.0 - 12.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 UJ 

10 U 5 J 

10 U 10 UJ 

9 J 1 J 

16 33 J 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 UJ 

10 U 

10 U 10 U 

10 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J.l9/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (J.lglkg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DlNITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-330-02 003-SB-P01-02 003-SB-P01-03-BR 003-SB-P02-02 
10.0 - 15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
11/18/97 08/07/97 08/07/97 08/18/97 

OU3 OU3 OU3 OU3 
MS-33D P01 P01 P02 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 UJ 10 UJ 10 U 

100 U 100 U 10 U 10 U 

7 J 100 U 10 U 1 J 

340 U 

340 U 

340 U 

340 U 

840 U 

340 U 

340 U 

340 U 

840 U 

340 U 

340 U 

340 U 

340 U 

340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P02-03 003-SB-P03-03 
8.0 - 12.0' 8.0 - 12.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

10 U 10 U 

10 U 12 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 

10 U 10 U 

6 J 10 U 

10 U 10 UJ 

1 J 1 J 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA'IE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·SB·330-D2 003·SB-P01-D2 003·SB·P01-D3·BR 003·SB·P02-D2 
10.0 - 15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
11/18/97 08/07/97 08/07/97 08/18/97 

aU3 aU3 aU3 aU3 
MS-33D P01 P01 P02 

340 U 

840 U 

340 U 

340 U 

840 U 

840 U 

340 U 

340 U 

340 U 

340 U 

340 U 

840 U 

840 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·SB·P02-D3 003·SB·P03-D3 
8.0 - 12.0' 8.0 - 12.0' 
08/18/97 07/12/97 

aU3 aU3 
P02 P03 

340 U 340 U 

850 U 850 U 

340 U 340 U 

340 U 340 U 

850 U 850 U 

850 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 850 UJ 

850 U 850 UJ 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

45 J 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (Jlg/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-330-02 003-S8-P01-02 003-SB-P01-03-BR 003-SB-P02-02 
10.0 - 15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
11/18/97 08/07197 08/07/97 08/18/97 

OU3 OU3 OU3 OU3 
MS-33D POl POl P02 

340 U 

340 UJ 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

840 U 

340 U 

340 U 

340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-P02 -03 003-SB-P03-03 
8.0 - 12.0' 8.0 - 12.0' 
08/18/97 07/12/97 

OU3 aU3 
P02 P03 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 UJ 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (lJg/kg) 

IpYRIDINE 

PCBs (1J9/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANAL YTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-33D-02 003-SB-P01-02 003-SB-P01-03-BR 003-S8-P02-02 
10.0-15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
11/18/97 08/07/97 08/07/97 08/18/97 

OU3 OU3 OU3 OU3 
MS-33D POl POl P02 

340 U 

33 U 

67 U 

33 U 

33 U 

33 U 

33 U 

33 U 

2910 

2.9 UJ 

1.6 

11.4 J 

0.15 U 

0.31 U 

19500 J 

10 J 

5.9 J 

6.1 

0.25 U 

6560 J 

2.6 J 

12100 J 

82.9 J 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-P02-03 003-S8-P03-03 
8.0 - 12.0' 8.0 - 12.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

340 U 340 UJ 

34 U 34 U 

67 U 67 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

2060 J 2010 J 

3.1 UR 2.5 UJ 

1.1 1.6 U 

14.6 J 7.1 J 

0.13 U 0.07 

0.33 U 0.27 U 

3470 J 19600 J 

5.7 J 7.4 

3.4 J 5.1 J 

3.3 2.4 

0.25 U 0.25 U 

5040 J 4650 J 

2.5 J 1.3 

1540 J 5620 J 

96.4 J 285 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-330-02 003-88-P01-02 003-88-P01-03-BR 003-88-P02-02 
10.0-15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 

11/18/97 08/07/97 08/07/97 08/18197 

OU3 OU3 OU3 OU3 
MS-33D POl P01 P02 

0.04 U 

10.5 J 

299 J 

0.79 UR 

0.46 U 

104 J 

0.16 U 

18.8 

15 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-P02-03 003-S8-P03-03 
8.0 - 12.0' 8.0 - 12.0' 

08118197 07112197 

OU3 OU3 
P02 P03 

0.04 U 0.1 U 

5.4 8.4 

218 205 J 

0.16 UJ 0.18 U 

0.49 U 0.4 U 

48.1 U 61.5 

0.16 U 0.18 U 

7.6 J 8.4 

12.1 J 10.4 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

l,2-DICHLOROETHENE (TOTAL) 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMO METHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P04-03 003-S8-P05-02 003-SB-P06-02-BR 003-SB-P06-03 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/17197 08/07/97 08/07/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P06 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 38 J 2 J 19 

100 U 100 U 11 U 10 U 

43 J 43 J 11 U 8 J 

100 U 420 14 83 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 5 J 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 UJ 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

Blank. space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P07 -03 003-SB-P08-03 
8.0 - 12.0' 8.0 - 12.0' 
07/10/97 09/02/97 

OU3 OU3 
P07 P08 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 UJ 100 U 

10 UJ 100 U 

10 UJ 100 U 

10 UJ 18 J 

11 J 65 J 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 UJ 100 U 

10 U 100 U 

10 UJ 100 U 

10 U 

10 U 100 U 

10 U 100 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (~g/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-03 003-SB-P05-02 003-SB-P06-02-BR 003-SB-P06-03 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/17197 08/07/97 08/07/97 

aU3 aU3 aU3 aU3 
P04 P05 P06 P06 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 13 J 11 U 3 J 

100 U 100 U 11 U 10 U 

100 U 100 U 1 J 1 J 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 2 J 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

850 U 850 U 860 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

850 U 850 U 860 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P07 -03 003-SB-P08-03 
8.0 - 12.0' 8.0 - 12.0' 
07/10/97 09/02/97 

aU3 aU3 
P07 P08 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 

10 U 100 U 

10 U 100 U 

10 UJ 100 U 

10 U 100 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (JIg/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DlNITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYl)PHTHAlAfE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-03 003-SB-P05-02 003-SB-P06-02-BR 003-SB-P06-03 
B.O - 12.0' 4.0 - B.O' 4.0 - B.O' B.O - 12.0' 
09/06/97 09/17/97 OB/07/97 OB/07/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P06 

340 U 340 U 340 U 

B50 U B50 U B60 U 

340 U 340 U 340 U 

340 U 340 UJ 340 U 

B50 U B50 U B60 U 

B50 U 850 U 860 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

B50 U 850 U 860 U 

850 U 850 U 860 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P07 -03 003-SB-P08-03 
B.O - 12.0' B.O - 12.0' 
07/10/97 09/02/97 

OU3 OU3 
P07 POB 

340 U 340 U 

B60 U B50 U 

340 U 340 U 

340 U 340 U 

B60 U 850 U 

860 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 UJ 850 U 

860 UJ 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P04-03 003-S8-P05-02 003-S8-P06-02-BR 003-SB-P06-03 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/17/97 08/07/97 08/07/97 

aU3 aU3 aU3 aU3 
P04 P05 P06 P06 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

850 U 850 U 860 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P07 -03 003-SB-P08-03 
8.0 - 12.0' 8.0 - 12.0' 
07/10/97 09/02/97 

aU3 aU3 
P07 P08 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (1J9/kg) 

IpYRIDINE 

PCBs (1J9/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P04-03 003-S8-P05-02 003-S8-P06-02-8R 003-S8-P06-03 
8.0-12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/17/97 08/07/97 08/07/97 

OU3 OU3 OU3 OUJ 
P04 P05 P06 P06 

340 U 340 U 340 U 

34 U 34 U 34 U 

67 U 67 U 68 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

2150 J 2290 J 2700 

3 UJ 2.6 UJ 3.2 UJ 

1 1.3 1.5 

21.6 J 5.4 J 10.6 J 

0.11 U 0.13 0.19 U 

0.37 U 0.33 U 0.34 U 

22400 J 1140 J 4610 J 

8.9 6.1 8.4 J 

5.9 4.3 5.9 J 

3.9 U 7.5 5.3 

0.25 U 0.25 U 0.26 U 

5670 J 4720 J 5180 J 

1.3 J 1.8 J 2.9 J 

7480 J 1250 J 3360 J 

873 J 46.8 J 56.9 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P07 -03 003-S8-P08-03 
8.0 - 12.0' 8.0 - 12.0' 
07/10/97 09/02/97 

OUJ OU3 
P07 P08 

340 UJ 340 U 

34 U 34 U 

68 U 67 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

4780 J 2200 J 

2.7 UJ 3.1 UJ 

1.1 U 0.77 J 

19.5 J 8.7 J 

0.16 0.11 U 

0.29 U 0.38 U 

34900 J 21700 J 

16.8 7.9 

8.1 J 4.6 

23 4.5 U 

0.26 U 0.26 U 

12400 J 5750 J 

2.7 2 J 

11800 J 7830 J 

195 J 254 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-D3 003-SB-P05-D2 003-SB-P06-D2-BR 003-SB-P06-D3 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/17/97 08/07/97 08/07/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P06 

0.05 U 0.04 U 0.04 U 

13.9 9.9 12.2 J 

161 167 238 J 

0.19 U 0.18 UJ 0.85 UR 

0.56 U 0.49 U 0.51 U 

78.4 70.9 J 74.8 J 

0.19 U 0.18 U 0.17 U 

7.9 14 13.5 

13.1 J 11.3 J 15 J 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-PO? -D3 003-SB-P08-D3 
8.0 - 12.0' 8.0 - 12.0' 
07/10/97 09102197 

OU3 OU3 
P07 P08 

0.07 U 0.04 U 

17.7 9.3 

642 J 190 

0.15 U 0.18 U 

0.43 U 0.57 U 

161 86.9 

0.15 U 0.18 U 

24.1 10.3 

25.9 J 15 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DlCHLOROETHENE (TOTAL) 

1,2-DlCHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P09-02 003-S8-P09-tJ3 003-S8-Pl0-tJ3 003-S8-Pll-tJ3 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/23/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 P09 Pl0 Pll 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 8 J 100 U 100 U 

100 U 10 U 100 U 100 U 

69 J 8 J 36 J 84 J 

170 56 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P 12-tJ3 S8-01-tJ60B 
8.0 - 12.0' 6.0 - 8.0' 
08/10/97 04/10/95 

OU3 EAST PLATING 
P12 SB-Oll1W-Ol 

10 U 10 U 

10 UJ 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

3 J 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (!.Ig/k91 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (!.Ig/kgl 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DlNITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P09-02 003-SB-P09-03 003-SB-Pl0-03 003-SB-Pll-03 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 

08/23/97 08/23/97 09/05/97 09/08/97 

aU3 aU3 aU3 aU3 
P09 P09 Pl0 Pl1 

150 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 1 J 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-03 SB-Ol-060B 
8.0 - 12.0' 6.0 - 8.0' 

08/10/97 04/10/95 

aU3 EAST PLATING 
P12 SB-O 1 fTW-O 1 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 UJ 14 

10 U 10 U 

10 U 10 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

330 U 

860 U 790 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 790 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

SEMIVOLA TILES big/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P09-02 003-S8-P09-03 003-S8-P10-03 003-S8-P11-03 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/23/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 P09 P10 P11 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 850 U 840 U 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 UJ 840 UJ 850 U 840 U 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

29 J 25 J 340 U 340 U 

340 U 340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P12-03 S8-01-0608 
8.0 - 12.0' 6.0 - 8.0' 
08/10/97 04/10/95 

OU3 EAST PLATING 
P12 SB-01nw-01 

860 U 790 U 

340 U 330 U 

340 UJ 330 U 

860 U 790 U 

860 U 790 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

860 UJ 790 U 

860 U 790 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 

340 U 61 

340 U 330 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
lOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYl PHTHALATE 

DI-N-OCTYl PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYl PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P09'{)2 003-S8-P09'{)3 003-S8-P10'{)3 003-S8-P11'{)3 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08123197 08123197 09105197 09108197 

aU3 aU3 aU3 aU3 
P09 P09 P10 P11 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

18 J 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 UJ 340 UJ 340 U 340 UJ 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P12'{)3 S8'{)1'{)608 
8.0 - 12.0' 6.0 - 8.0' 
08110197 04110195 

aU3 EAST PLATING 
P12 SB-01fTW-01 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 790 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 UJ 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (lJg/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P09·02 003-SB-P09-03 003-SB-P10-03 003-SB·P11-03 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/23/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 P09 Pl0 Pll 

34 U 33 U 34 U 33 U 

67 U 67 U 67 U 67 U 

34 U 33 U 34 U 33 U 

34 U 33 U 34 U 33 U 

34 U 33 U 34 U 33 U 

34 U 33 U 34 U 33 U 

34 U 33 U 34 U 33 U 

2650 J 2760 J 1530 J 2390 J 

3.2 UJ 3.6 UJ 2.8 UJ 3.1 UJ 

2.5 6.3 0.6 0.6 

12.3 J 9.6 J 6.8 J 7.7 J 

0.15 0.17 0.05 U 0.1 U 

0.34 U 0.38 U 0.35 U 0.38 U 

32400 J 35800 J 2870 J 1130 J 

9.7 7.9 7 8.2 

6.8 J 11.4 J 2.4 3 

3.6 7 1.2 J 2.2 J 

0.25 U 0.25 U 0.25 U 0.25 UJ 

8980 J 9550 J 3680 J 6330 J 

2.5 2.3 1.5 J 1.6 

12500 J 10100 J 1440 J 1440 J 

437 J 322 J 54.5 J 121 J 

0.04 U 0.04 U 0.04 U 0.04 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003·SB-P12-03 SB-01-0608 
8.0 - 12.0' 6.0 - 8.0' 
08/10/97 04/10/95 

OU3 EAST PLATING 
P12 SB-OlfTW-Ol 

34 U 33 U 

68 U 67 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

34U 33 U 

34 U 33 U 

2550 J 2550 

3.2 UJ 7.8 U 

3.9 J 1.4 

12.1 J 16.4 

0.13 0.16 U 

0.33 U 0.47 U 

31800 J 5780 

10.8 J 8.6 U 

10.2 4.1 

6.1 4.2 

0.26 U 1 U 

7200 J 7200 

2.2 J 3.9 

10800 J 4060 

284 J 122 

0.04 U 0.04 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P09-02 003-SB-P09-03 003-SB-P10-03 003-SB-P11-03 
4.0 - 8.0' 8.0 - 12.0' 6.0 - 12.0' 6.0 - 12.0' 

06/23/97 08/23/97 09/05/97 09/06/97 

OU3 aU3 aU3 aU3 
P09 P09 P10 P11 

12.6 24.7 4.9 7 

277 J 305 J 235 226 

0.19 UJ 0.17 UJ 0.17 U 0.19 U 

0.51 U 0.56 U 0.53 U 0.57 U 

62.3 J 134 J 44 44.2 J 

0.19 U 0.17 U 0.17 U 0.25 U 

12.5 J 11.6 J 5.3 9.3 J 

16.5 J 16.5 J 9.1 J 15.2 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-03 SB-01-0608 
6.0 - 12.0' 6.0 - 6.0' 

06/10/97 04/10/95 

aU3 EAST PLATING 
P12 SB-01/TW-01 

24.1 7.4 U 

275 J 403 

0.24 U 0.62 U 

0.5 U 0.76 U 

86.3 J 194 

0.16 UR 0.78 U 

12.7 9.2 

16.7 J 13 

9.24 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (Jig/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

l,2-DICHLOROETHENE (TOTAL) 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

8B-02-040S SB-02-OS08 8B-03-1012 8B-04-1012 
4.0 - 6.0' 6.0 - 8.0' 10.0 - 12.0' 10.0-12.0' 

04/11195 04/11/95 04/05/95 04/10/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-02 SB-02 SB-03 SB-04fTW-02 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

9 8 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

3 4 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

66 U 460 1500 U 41 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

7 8 1500 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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SB-05-1012 8B-OS-OS08 
10.0 - 12.0' 6.0 - 8.0' 

04/06/95 04/04/95 

EAST PLATING EAST PLATING 
S8-05 SB-06fTW-03 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 4 

12 U 10 U 

12 U 10 U 

890 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g1kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-02-D406 SB-D2-D608 SB-D3-1012 SB-04-1012 
4.0 - 6.0' 6.0 - 8.0' 10.0 - 12.0' 10.0 - 12.0' 
04/11195 04/11195 04/05/95 04/10/95 

EAST PLATING EAST PLA TING EAST PLATING EAST PLATING 
SB-02 SB-02 SB-03 SB-041TW-02 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

760 740 1500 U 11 U 

8 6 1500 U 11 U 

11 U 11 U 1500 U 11 U 

770 690 1100 15 

11 U 11 U 1500 U 11 U 

48 54 1500 U 11 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

1700 U 890 U 920 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

1700 U 890 U 920 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

87 370 U 380 U 

700 U 370 U 380 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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SB-05-1012 SB-D6-D608 
10.0 - 12.0' 6.0 - 8.0' 
04/06/95 04/04/95 

EAST PLATING EAST PLATING 
SB-05 SB-OSITW-03 

12 U 10 U 

12 U 10 U 

1 10 U 

2 10 U 

12 U 10 U 

1100 4 

12 U 10 U 

12 U 10 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

920 U 810 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

810 U 

330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (.,g/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,S-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-02-0406 S8-02-0608 S8-03-1012 S8-04-1012 
4.0 - S.O' S.O - 8.0' 10.0 - 12.0' 10.0 - 12.0' 
04/11/95 04/11/95 04/05/95 04/10/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-02 SB-02 SB-03 SB-04nw-02 

1700 U 890 U 920 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

1700 U 890 U 920 U 

1700 U 890 U 920 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

1700 U 890 U 920 U 

1700 U 890 U 920 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

4400 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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S8-05-1012 S8-06-0608 
10.0 - 12.0' S.O - 8.0' 
04/0S/95 04/04/95 

EAST PLATING EAST PLATING 
SB-05 SB-OSnw-03 

920 U 810 U 

380 U 330 U 

330 U 

920 U 810 U 

810 U 

330 U 

380 U 330 U 

380 U 330 U 

330 U 

380 U 330 U 

810 U 

810 U 

380 U 330 U 

380 U 330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

380 U 330 U 

380 U 330 U 

330 U 

330 U 

330 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-OI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (pg/kg) 

IAROCLOR-1016 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-02'{)406 SB'{)2-060S SB'{)3-1012 SB-04-1012 
4.0 - 6.0' 6.0 - S.O' 10.0 - 12.0' 10.0 - 12.0' 
04/11195 04/11/95 04/05/95 04/10/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-02 SB-02 SB-03 SB-04fTW-02 

700 U 370 U 380 U 

140 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

78 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

73 370 U 380 U 

700 U 370 U 380 U 

1700 U 890 U 920 U 

180 370 U 380 U 

700 U 370 U 380 U 

100 370 U 380 U 

170 U 38 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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SB'{)5-1012 SB-06-060S 
10.0 - 12.0' 6.0 - 8.0' 
04/06/95 04104/95 

EAST PLATING EAST PLATING 
SB-05 SB-06fTW-03 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

380 U 330 U 

330 U 

330 U 

330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

330 U 

380 U 330 U 

380 U 330 U 

330 U 

380 U 330 U 

380 U 330 U 

810 U 

330 U 

380 U 330 U 

330 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (lJg/kg) 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

S9-02-0406 S9-02-0608 S9-03-1012 S9-04-1012 
4.0 - 6.0' 6.0 - 8.0' 10.0 - 12.0' 10.0 - 12.0' 

04111195 04111195 04105195 04110195 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-02 SB-02 SB-03 SB-04nw-02 

350 U 77U 

170 U 38 U 

170 U 38 U 

170 U 38 U 

170 U 38 U 

170 U 38 U 

2220 5210 5310 

9.7 U 8.6 U 9.6 U 

0.94 2.3 2.9 

36.2 27.7 29.9 

0.19 U 0.29 0.22 

3.7 U 0.52 U 0.58 U 

7910 25200 24300 

618 11.4 13.2 

2.2 4.8 5.1 

54.5 9.9 10.3 

140 1.2 U 1.1 U 

14200 11400 11400 

231 3.5 4 

3970 8540 9510 

103 297 302 

0.04 U 0.05 U 0.05 U 

15.3 11.8 U 13.8 U 

466 862 1000 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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S9-05-1012 S9-06-0608 
10.0 - 12.0' 6.0 - 8.0' 

04106195 04104195 

EAST PLATING EAST PLATING 
SB-05 SB-06nw-03 

4210 2040 

9.5 U 8.6 U 

2 0.94 

25.5 6.8 U 

0.31 0.2 

0.57 U 0.52 U 

30600 7280 

9.8 U 4.4 U 

4.3 3.1 

10 6.4 

1.1 U 1 U 

9960 4810 

3.4 1.2 

11500 1900 

316 71.3 

0.05 U 0.05 U 

10.4 U 6.9 U 

748 209 



SAMPLE NUM8ER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-02-0406 S8-02-0608 S8-03·1012 S8-04·1012 
4.0·6.0' 6.0 - 8.0' 10.0 - 12.0' 10.0 - 12.0' 

04/11/95 04/11/95 04/05/95 04/10/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
58-02 58-02 58-03 S8-04fTW-02 

0.78 U 0.69 U 0.77 U 

0.97 U 0.86 U 0.96 U 

280 175 177 

0.97 U 0.86 U 0.96 U 

7.2 25.2 24.8 

28.6 24.2 23.2 

5.63 8.38 8.32 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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S8-05·1012 S8-06-0608 
10.0 - 12.0' 6.0 - 8.0' 

04/06/95 04/04/95 

EAST PLATING EAST PLATING 
58-05 S8-06fTW-03 

0.76 U 0.69 U 

0.95 U 0.86 U 

162 67.2 U 

0.95 U 0.86 U 

20.7 9.3 

21.7 9.9 

8.64 8.62 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-D7-D406 
4.0 - 6.0' 

04111195 1 1 1 I I I 

EAST PLATING 
SB-07 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 

73 

I 1 1 I 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (pg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (Ilg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DlCHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOl 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-D7-D406 
4.0 - 6.0' 

04/11/95 1 1 1 1 I 1 

EAST PLATING 
SB-07 

53 U 

53 U 

120 

53 U 

53 U 

290 

53 U 

53 U 

350 U 

350 U 

350 U 

350 U 

350 U 

850 U 

350 U 

350 U 

350 U 

850 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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I I I I 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE . 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

58-07-0406 
4.0 - 6.0' 
04/11/95 1 1 1 1 1 1 

EAST PLA liNG 
SB-07 

850 U 

350 U 

350 U 

850 U 

850 U 

350 U 

350 U 

350 U 

350 U 

350 U 

850 U 

850 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

1800 

350 U 

350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

75 

1 1 1 1 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g'kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1.2.3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (~g/kg) 

IAROCLOR-1016 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-07-tJ406 
4.0 - 6.0' 

04/11195 1 1 1 1 1 1 

EAST PLA. TING 
SB-07 

350 U 

87 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

850 U 

350 U 

350 U 

350 U 

170 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

76 

1 1 1 I 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (Ilg/kg) 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

ANALYTICAL RESULTS 'FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-07-0406 
4.0 - 6.0' 
04/11/95 1 1 1 1 1 1 

EAST PLATING 
SB-07 

350 U 

170 U 

170 U 

170 U 

170 U 

170 U 

1090 

8.4 U 

0.5 

30.7 

0.17 U 

3,1 U 

1080 -
175 

1.6 

57.7 

148 

7620 

515 

286 

38.3 

0,04 U 

6.7 U 

210 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

77 

1 1 1 1 



SAMPLE NUM8ER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-07-0406 
4.0 - 6.0' 

04/11/95 1 1 1 1 1 I 

EAST PLATING 
S8-07 

0.67 U 

0.84 U 

262 

0.84 U 

4.9 

21.8 

5.88 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

78 

I 1 1 1 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (I-Ig/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-007 -05-BR 003-SB-007 -ll-BR 003-SB-{)23-{)5-BR 003-SB-{)23-15-BR 
16.0-200' 40.0 - 44.0' 16.0 - 20.0' 56.0 - 60.0' 

08/21/97 08/21/97 08/09/97 08/09/97 

OU3 OU3 OU3 OU3 
AOC07 AOC07 AOC23 AOC23 

10 U 11 U 10 U 12 U 

10 U 11 U 10 UJ 12 UJ 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 1 J 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 7 J 

10 U 11 U 10 U 12 U 

10 U 6 J 4 J 12 U 

10 U 11 U 10 UJ 12 UJ 

2 J 13 10 U 12 U 

10 UJ 28 J 20 6 J 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 1 J 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 

003-SB-{)27 -{)5-BR 003-SB-{)27 -{)6-BR 
16.0 - 20.0' 20.0 - 24.0' 

08/22/97 08/22/97 

OU3 OU3 
AOC27 AOC27 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

15 12 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-007 -05-BR 003-SB-007 -ll-BR 003-SB-023-05-BR 003-SB-023-15-BR 
16.0 - 20.0' 40.0 - 44.0' 16.0 - 20.0' 56.0 - 60.0' 

08/21/97 08/21/97 08/09/97 08/09/97 

OU3 OU3 OU3 OU3 
AOC07 AOC07 AOC23 AOC23 

10 U 11 U 10 U 13 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 1 J 12 U 

10 U 11 U 10 U 12 U 

10 U 2 J 2 J 31 J 

10 U 11 U 10 U 12 U 

10 U 11 U 1 J 12 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 

2 

003-SB-027 -05-BR 003-SB-027 -06-BR 
16.0 - 20.0' 20.0 - 24.0' 

08/22/97 08/22/97 

OU3 OU3 
AOC27 AOC27 

10 U 11 U 

10 U 11 U 

10 U 11 U 

1 J 1 J 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1.I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB·030-04-BR 003-SB-036-05-BR 003-SB-DPl-22-BR 003-SB-036-07 -BR 
12.0 - 160' 16.0 - 20.0' 16.0 - 20.0' 24.0 - 28.0' 

08/23/97 08/12/97 08/12/97 08/12/97 

OU3 OU3 OU3 OU3 
AOC30 AOC36 AOC36 AOC36 

003-SB-036-05-BR 

100 U 11 U 11 U 29 U 

100 U 11 UJ 11 UJ 29 UJ 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 1 J 11 U 3 J 

100 U 11 UJ 11 UJ 29 UJ 

100 U 11 U 11 U 29 U 

100 U 7 J 6 J 37 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 2 J 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

3 

003-SB-037 -05-BR 003-SB-037 -10-BR 
16.0 - 20.0' 36.0 - 40.0' 
08/06/97 08/06/97 

OU3 OU3 
AOC37 AOC37 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

4 J 19 

11 U 3 J 

2 J 15 

20 45 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 UJ 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (l.Ig/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-030-04-BR 003-SB-036-05-BR 003-SB-DP1-22-BR 003-SB-036-07 -BR 
12.0 - 160' 16.0 - 20.0' 16.0 - 20.0' 24.0 - 28.0' 

08/23/97 08/12/97 08/12/97 08/12/97 

OU3 OU3 OU3 OU3 
AOC30 AOC36 AOC36 AOC36 

003-SB-036-05-BR 

180 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 UJ 11 UJ 29 UJ 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 2 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

4 

003-SB-037 -05-BR 003-SB-037 -10-BR 
16.0 - 20.0' 36.0 - 40.0' 

08/06/97 08/06/97 

OU3 OU3 
AOC37 AOC37 

11 U 13 U 

11 U 12 U 

11 U 12 U 

1 J 1 J 

11 U 12 U 

1 J 12 UJ 

11 U 12 U 

1 J 1 J 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-OSS-OS-BR 003-SB-OS8-OS-BR 003-SB-DPl-2S-BR 003-SB-OS8-1S-BR 
16.0 - 20.0' 16.0 - 20.0' 16.0 - 20.0' 56.0 - 60.0' 
08/24/97 08/19/97 08/19/97 08/21197 

OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC58 AOC58 

003-SB-OS8-0S-BR 

11 U 4 J 1 J 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 1 J 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

20 30 J 61 J 82 J 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 UJ 10 UJ 11 UJ 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

5 

003-SB-063-04-BR 003-SB-063-14-BR 
12.0 - 16.0' 52.0 - 56.0' 

08105197 08106197 

OU3 OU3 
AOC63 AOC63 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

14 33 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 6 J 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 UJ 30 UJ 

10 U 30 U 

10 U 30 U 

10 U 30 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-055-05-BR 003-SB-058-05-BR 003-SB-OP 1-25-BR 003-SB-058-15-BR 
16.0 - 200' 16.0 - 20.0' 16.0 - 20.0' 56.0 - 60.0' 

08/24/97 08/19/97 08/19/97 08/21197 

OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC58 AOC58 

003-SB-058-05-BR 

13 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

1 J 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 6 J 3 J 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 1 J 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

6 

003-SB-063-04-BR 003-SB-063-14-BR 
12.0 - 16.0' 52.0 - 56.0' 

08/05/97 08/06/97 

OU3 OU3 
AOC63 AOC63 

10 U 30 U 

10 U 30 U 

10 U 30 U 

1 J 3 J 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-280-03 003-S8-280-04 003-S8-280-05 003-S8-280-06 
25.0 - 30.0' 35.0 - 40.0' 45.0 - 50.0' 50.0 - 55.0' 
12/03/97 12/03/97 12/03/97 12/03/97 

OU3 OU3 OU3 OU3 
MS-28D MS-28D MS-28D MS-28D 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 UJ 110 UJ 110 UJ 110 UJ 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 140 210 130 

110 U 110 U 110 U 110 U 

26 J 160 190 140 

110 U 350 J 300 J 160 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110U 110 U 110 U 110 U 

6 J 110 U 10 J 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

7 

003-S8-280-07 003-S8-280-08 
60.0 - 65.0' 70.0 -75.0' 
12/03/97 12/03/97 

OU3 OU3 
MS-2BD MS-2BD 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 UJ 120 UJ 

110 U 120 U 

110 U 120 U 

110 U 120 U 

100 J 370 

110 U 120 U 

BB J 120 U 

450 J 540 J 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-280-03 003·S8-280-04 003-S8-280·05 003-S8-280-06 
25.0 - 30.0' 35.0 - 40.0' 45.0 - 50.0' 50.0 - 55.0' 
12/03/97 12/03/97 12/03/97 12/03/97 

aU3 aU3 aU3 aU3 
MS-28D MS-28D MS-28D MS-28D 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

8 J 17 J 13 J 14 J 

110 U 110 U 110 U 110 U 

110 U 110 U 10 J 110 U 

110 UJ 110 UJ 110 UJ 110 UJ 

110 U 22 J 18 J 20 J 

Blank space Indicates that the sample was not analyzed for this particular parameter, 

B 

003-S8-280-07 003-S8-280-08 
60.0 - 65.0' 70.0 -75.0' 

12/03/97 12/03/97 

aU3 aU3 
MS-28D MS-28D 

110 U 120 U 

110 U 120 U 

110 U 120 U 

17J 23 J 

110 U 120 U 

110 U 19 J 

110 UJ 120 UJ 

22 J 46 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-280-09 003-S8-280-10 003-S8-0P2'{)4 003-S8-280-11 
80.0 - 850' 95.0 - 100.0' 95.0 - 100.0' 105.0 - 110.0' 
12/03/97 12/03/97 12/03/97 12/03/97 

aU3 aU3 aU3 aU3 
MS-28D MS-28D MS-28D MS-28D 

003-S8-280-10 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 UJ 120 UJ 120 UJ 110 UJ 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 J 150 71 J 280 

110 U 120 U 120 U 110 U 

64 J 190 100 J 150 

350 J 240 J 150 U 620 J 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 9 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

9 

003-S8-290'{)2 003-S8-290'{)3 
15.0 - 20.0' 25.0 - 30.0' 

12/05/97 12/06/97 

aU3 aU3 
MS-29D MS-29D 

110 UJ 120 UJ 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

95 J 150 J 

110 U 120 U 

72 J 58 J 

650 J 640 J 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 UJ 120 UJ 

110 UJ 120 UJ 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 19 J 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-280-09 003-88-280-10 003-88-0P2 -04 003-88-280·11 
80.0·85.0' 95.0·100.0' 95.0·100.0' 105.0 - 110.0' 
12/03/97 12/03/97 12/03/97 12/03/97 

OU3 OU3 OU3 OU3 
MS-28D MS-28D MS-2BD MS-2BD 

003·8B·280·10 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

16 J 12 J 8 J 24 J 

110 U 120 U 120 U 110 U 

12 J 120 U 120 U 110 U 

110 UJ 120 UJ 120 UJ 110 UJ 

22 J 19 J 29 J 53 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

10 

003·88·290-02 003·8B·290-03 
15.0 - 20.0' 25.0 - 30.0' 
12/05/97 12/06/97 

OU3 OU3 
MS-29D MS-29D 

110 U 120 U 

17J 55 J 

110 U 120 U 

110 U 12 J 

110 U 120 U 

110 U 120 U 

110 U 120 U 

22 J BO J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-29D-D4 003-S8-29D-DS 003-S8-29D-DB 003-S8-DP2-DS 
30.0 - 350' 40.0 - 45.0' 55.0 - 600' 55.0 - 60.0' 
12/06/97 12/0B/97 12/06/97 12/06/97 

aU3 aU3 aU3 aU3 
MS-29D MS-29D MS-29D MS-29D 

003-S8-29D-DB 

120 UJ 120 UJ 120 UJ 110 UJ 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

88 J 88 J 150 J 91 J 

120 U 120 U 120 U 110 U 

47 J 39 J 61 J 39 J 

380 J 380 J 670 J 450 J 

120 U 120 U 120 UJ 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 UJ 120 UJ 120 UJ 110 UJ 

120 UJ 120 UJ 120 UJ 110 UJ 

120 U 120 U 120 UJ 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

12 J 10 J 34 J 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-29D-07 003-S8-290-08 
65.0 -70.0' 75.0- 80.0' 
12/06/97 12/06/97 

aU3 aU3 
MS-29D MS-29D 

120 UJ 110 UJ 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

140 J 120 J 

120 U 110 U 

74 J 46 J 

620 J 360 J 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 UJ 110 UJ 

120 UJ 110 UJ 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

14 J 9 J 



SAMPLE NUMBER 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-290-04 003-S8-290-05 003-S8-290-06 003-S8-0P2-05 
30.0 - 350' 40.0 - 45.0' 55.0 - 60.0' 55.0 - 60.0' 

12/06/97 12/06/97 12/06/97 12/06/97 

OU3 OU3 OU3 OU3 
MS-29D MS-29D MS-29D MS-29D 

003-S8-290-06 

120 U 120 U 120 U 110 U 

31 J 33 J 72J 10 J 

120 U 120 U 120 U 110 U 

7 J 8 J 19 J 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 67 J 110 U 

120 U 120 U 120 U 110 U 

42 J 42 J 120 20 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-290-07 003-S8-290-08 
65.0 -70.0' 75.0 - 80.0' 

12/06/97 12/06/97 

OU3 OU3 
MS-29D MS-29D 

120 U 110 U 

32 J 25 J 

120 U 110 U 

8 J 110 U 

120 U 110 U 

42 J 8 J 

120 U 110 U 

58 J 35 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·88·290·09 003·88·290·10 003·88-290-11 003-88·290-12 
80.0 - 8S0' 9S.0 - 1000' 100.0 - 10S.0' 11S.0 - 120.0' 
12/06/97 12/06/97 12/06/97 12/06/97 

aU3 aU3 aU3 aU3 
MS-29D MS-29D MS-29D MS-29D 

110 UJ 120 UJ 120 UJ 110 UJ 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

78 J 170 J 93 J 190 J 

110 U 120 U 120 U 110 U 

36 J 55 J 140 81 J 

460 J 530 J 260 U 710 J 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 UJ 7 J 11 J 110 UJ 

110 UJ 120 UJ 120 UJ 110 UJ 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

18 J 16 J 120 U 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·88-290-13 003-88-290-14 
12S.0 - 130.0' 130.0 - 135.0' 
12/06/97 12/06/97 

aU3 aU3 
MS-29D MS-29D 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 J 110 UJ 

110 U 110 U 

48 J 41 J 

560 J 440 J 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

15 J 110 U 



SAMPLE NUMBER: 

DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J.l9/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-290-09 003-S8-290-10 003-S8-290-11 003-S8-290-12 
80.0 - 850' 95.0 - 1000' 100.0 - 105.0' 115.0 - 120.0' 

12/06/97 12/06/97 12/06/97 12/06/97 

aU3 aU3 aU3 aU3 
MS-29D MS-29D MS-29D MS-29D 

110 U 120 U 120 U 110 U 

46 J 47 J 120 U 21 J 
110 U 120 U 120 U 110 U 

10 J 9 J 120 U 6 J 
110 U 120 U 120 U 110 U 

13 J 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

67 J 59 J 120 U 41 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-290-13 003-S8-290-14 
125.0 - 130.0' 130.0 - 135.0' 
12/06/97 12/06/97 

aU3 aU3 
MS-29D MS-29D 

110 U 110 U 

34 J 110 U 

110 U 110 U 

8 J 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

56 J 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (IJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-300-02 003-S8-300-03 003-S8-300-04 003-S8-300-05 
15.0 - 20.0' 20.0 - 25.0' 35.0 - 40.0' 45.0 - 50.0' 
10/23/97 10/23/97 10/23/97 10/24/97 

OU3 OU3 OU3 OU3 
MS-30D MS-30D MS-30D MS-30D 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

130 180 120 U 130 

100 UJ 120 UJ 120 UJ 120 UJ 

46 J 81 J 56 J 64 J 

450 J 360 J 120 U 230 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 UJ 120 UJ 120 UJ 120 UJ 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

15 

003-S8-300-06 003-S8-300-07 
50.0 - 55.0' 65.0 -70.0' 
10/24/97 10/24/97 

OU3 OU3 
MS-30D MS-30D 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

150 100 J 

120 UJ 110 UJ 

72J 48 J 

260 U 160 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 UJ 110 UJ 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-300-02 003-S8-300-03 003-S8-300-04 003-S8-300-05 
15.0 - 200' 20.0 - 25.0' 35.0 - 40.0' 45.0 - 50.0' 
10/23/97 10/23/97 10/23/97 10/24/97 

OU3 OUJ OU3 OUJ 
MS-JOD MS-30D MS-30D MS-30D 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

12 J 10 J 120 U 120 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-300-06 003-S8-30D-07 
50.0 - 55.0' 65.0 -70.0' 

10/24/97 10/24/97 

aU3 aUJ 
MS-30D MS-30D 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

10 J 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

l,l,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

l,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-300-08 003-S8-300'{)9 003-S8-300-10 003-S8-31D'{)3 
70.0 - 75.0' 80.0 - 85.0' 90.0 - 95.0' 20.0 - 25.0' 
10/24/97 10/24/97 10/24/97 11/13/97 

OU3 OU3 OU3 OU3 
MS-30D MS-30D MS-30D MS-31D 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 7 J 

110 U 110 U 110 U 110 U 

81 J 110 U 110 110 U 

110 UJ 110 UJ 110 UJ 110 U 

56 J 40 J 120 110 U 

140 U 110 U 160 U 200 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 lJ 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 UJ 110 UJ 110 UJ 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-310'{)4 003-S8-310'{)S 
30.0 - 35.0' 40.0 - 45.0' 
11113197 11/13/97 

OU3 OU3 
MS-31D MS-31D 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 20 J 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

380 U 150 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J.lglkg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-300-08 003-S8-300-09 003-S8-300-10 003-S8-31O-03 
70.0 - 750' 80.0 - 85.0' 90.0 - 95.0' 20.0 - 25.0' 
10/24/97 10/24/97 10/24/97 11113197 

OU3 OU3 OU3 OU3 
MS-30D MS-30D MS-30D MS-31D 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 6 J 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 9 J 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-31O-04 003-S8-31O-05 
30.0 - 35.0' 40.0 - 45.0' 

11113/97 11113197 

OU3 OU3 
MS-31D MS-31D 

110 U 120 U 

110 U 120 U 

110 U 120 U 

7 J 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

11 J 7 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYl-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYL BENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-DP2-01 003-S8-31O-06 003-S8-31O-07 003-S8-31O-08 
40_0 - 450' 55.0 - 60.0' 65.0 - 70.0' 70.0 - 75.0' 

11/13/97 11/13/97 11113197 11113/97 

OU3 OU3 OU3 OU3 
MS-31O MS-31O MS-31O MS-31O 

003-S8-31O-05 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

6 J 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

120 81 J 66 J 69 J 

110 U 110 U 120 U 120 U 

76 J 110 U 26 J 120 U 

400 U 280 U 340 U 290 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-31O-09 003-SB-DP2-02 
80.0 - 85.0' 80.0 - 85_0' 

11/13/97 11113197 

OU3 OU3 
MS-31O MS-31O 

003-S8-31O-09 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 58 J 

120 U 110 U 

120 U 23 J 

190 U 220 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P2-01 003-S8-31 0-06 003-S8-31O-07 003-S8-31O-08 
40.0 - 45.0' 55.0 - 60.0' 65.0 - 70.0' 70.0 -75.0' 
11/13/97 11/13/97 11113197 11/13/97 

aU3 aU3 aU3 aU3 
MS-31D MS-31D MS-31D MS-31D 

003-88-310-05 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

6 J 110 U 7 J 7 J 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

10 J 7 J 12 J 10 J 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-31O-09 003-88-0P2-02 
80.0 - 85.0' 80.0 - 85.0' 

11/13/97 11/13/97 

aU3 aU3 
MS-31D MS-31D 

003-88-310-09 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-31O-10 003-58-310-11 003-58-310-12 003-58-310-13 
95.0 - 100.0' 105.0 - 110.0' 110.0-115.0' 120.0 - 125.0' 

11/14/97 11/14/97 11/14/97 11/14/97 

OU3 OU3 OU3 OU3 
MS-31D MS-31D MS-31D MS-31D 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 46 J 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 380 U 190 U 120 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 6 J 18 J 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-58-320-02 003-58-0P2-06 
15.0 - 20.0' 15.0 - 20.0' 

12/08/97 12/08/97 

OU3 OU3 
MS-32D MS-32D 

003-58-320-02 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

280 200 

110 U 110 U 

140 100 J 

520 J 330 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (1I9/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-31O-10 003-S8-310-11 003-S8-31O-12 003-S8-310-13 
95.0 - 100.0' 105.0-110.0' 110.0-115.0' 120.0 - 125.0' 

11/14/97 11/14/97 11/14/97 11114197 

OU3 OU3 OU3 OU3 
MS-31O MS-31D MS-31O MS-31O 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 7 J 110 U 6 J 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 10 J 6 J 9 J 

Blank space Indicates that the sample was npt analyzed for this particular parameter. 
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003-S8-320-02 003-S8-0P2-06 
15.0 - 20.0' 15.0 - 20.0' 

12/08/97 12/08/97 

OU3 OU3 
MS-32D MS-32D 

003-S8-320-02 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-320-03 003-S8-320-D4 003-S8-320-D5 003-S8-0P2-D7 
2S.0 - 300' 30.0 - 3S.0' 4S.0 - 50.0' 45.0 - 50.0' 
12/08/97 12/08/97 12/08/97 12/08/97 

aU3 aU3 aU3 aU3 
MS-32D MS-32D MS-32D MS-32D 

003-S8-320-05 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 6 J 61 J 120 

110 U 110 U 110 U 110 U 

190 180 100 J 150 

110 U 110 U 110 U 110 U 

210 260 130 90 J 

430 J 460 J 310 U 410 

110 U 110 U 110 UJ 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 UJ 110 UJ 110 UJ 110 UJ 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 UJ 110 U 

110 UJ 110 UJ 110 UJ 110 UJ 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-320-DS 003-S8-320-D7 
SO.O - 55.0' 60.0 - 65.0' 
12/08/97 12/08/97 

aU3 aU3 
MS-32D MS-32D 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

40 J 110 U 

110 U 110 U 

230 2S0 

110 U 110 U 

150 150 

960 J 1000 J 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 U 6 J 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

11 J 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANAL YTICAl RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·320·03 003·S8·320·04 003·S8-320-05 003-S8-0P2-07 
25.0 - 300' 30.0 - 350' 45.0 - 50.0' 45.0 - 50.0' 

12/08/97 12/08/97 12/08/97 12/08/97 

aU3 aU3 aU3 aU3 
MS-32D MS-32D MS-32D MS-32D 

003-S8-320-05 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 UJ 110 U 

110 U 110 U 110 U 110 U 

110 U 6 J 74 J 160 

110 U 110 U 110 U 110 U 

8 J 9 J 110 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8·320-06 003-S8-320-07 
50.0 - 55.0' 60.0 - 65.0' 

12/08/97 12/08/97 

aU3 aU3 
MS-32D MS-32D 

110 U 110 U 

22 J 110 U 

110 U 110 U 

9 J 110 U 

110 U 110 U 

89 J 110 U 

110 U 110 U 

49 J 10 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (J-I9/kg) 

1,1,1· TRICHLOROETHANE 

1,1,2,2· TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1·DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2·DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2·DICHLOROPROPANE 

2·BUTANONE 

2-HEXANONE 

4·METHYL·2·PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS·1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-320-08 003-S8-320-09 003-S8-320-10 003-S8-320-11 
75.0 - 800' 80.0 - 85.0' 90.0 - 95.0' 100.0·105.0' 
12/08/97 12/08/97 12/08/97 12/08/97 

aU3 aU3 aU3 aU3 
MS-32D MS-32D MS-32D MS·32D 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

290 120 U 38 J 110 U 

120 U 120 U 110 U 110 U 

260 250 110 U 190 

120 U 120 U 110 U 110 U 

140 120 110 U B7 J 

630 J 320 U 110 U 550 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U· 110 U 

120 U 120 U 110 U 110 U 

120 UJ 120 UJ 110 UJ 110 UJ 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 UJ 120 UJ 110 UJ 110 UJ 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

2S 

003-S8-320-12 003-SB-OP2-08 
110.0 • 115.0' 110.0·115.0' 
12/08/97 12/08/97 

aU3 aU3 
MS·32D MS·32D 

003-SB-320-12 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

150 190 

110 U 110 U 

170 83 J 

360 200 

110 U 110 UJ 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 UJ 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~gfkg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-320-08 003-88-320-09 003-88-320-10 003-88-320-11 
75.0 - 800' 80.0 - 85.0' 90.0 - 95.0' 100.0 - 105.0' 
12/08/97 12/08/97 12/08/97 12/08/97 

OU3 OU3 OU3 OU3 
MS-32D MS-32D MS-32D MS-32D 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

2000 190 400 27 J 

120 U 120 U 110 U 110 U 

8 J 120 U 110 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-88-320-12 003-88-0P2-08 
110.0-115.0' 110.0 - 115.0' 
12/08/97 12/08/97 

OU3 OU3 
MS-32D MS-32D 

003-88-320-12 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 UJ 

110 U 110 U 

10 J 21 J 

110 U 110 U 

110 U 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J,lg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOilS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-320-13 003-88-330-03 003-88-330-04 003-88-330~5 

120.0 - 1250' 20.0 - 25.0' 30.0 - 35.0' 45.0 - 50.0' 
12/08/97 11/18/97 11118197 11118/97 

OU3 OU3 OU3 OU3 
MS-32D MS-33D MS-33D MS-33D 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 15 J 120 U 

120 U 110 U 120 U 120 U 

140 84 J 86 J 120 

120 U 110 U 120 U 120 U 

150 42 J 120 U 47 J 

310 200 U 420 U 390 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 UJ 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 UJ 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-8B-330~6 003-8B-OP2~3 

55.0 - 60.0' 55.0 - 60.0' 
11119/97 11119/97 

OU3 OU3 
MS-33D MS-33D 

003-8B-330~6 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 34 J 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 74 J 

530 U 220 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-320-13 003-S8-330-03 003-S8-330-04 003-S8-330-05 
120.0 - 1250' 20.0 - 250' 30.0 - 35.0' 45.0 - 50.0' 
12/08/97 11118197 11/18/97 11/18/97 

OU3 OU3 OU3 OU3 
MS-32D MS-33D MS-33D MS-33D 

110 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 10 J 7 J 

120 U 110 U 120 U 120 U 

120 U 110 U 66 J 190 

120 U 110 U 120 U 120 U 

120 U 8 J 17 J 14 J 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-330-06 003-S8-0P2-03 
55.0 - 60.0' 55.0 - 60.0' 
11119197 11119/97 

OU3 OU3 
MS-33D MS-33D 

003-S8-330-06 

110 U 120 U 

110 U 120 U 

110 U 120 U 

10 J 120 U 

110 U 120 U 

510 1400 

110 U 120 U 

17J 8 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (1.I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,I-DICHLOROETHANE 

1,I-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-330-07 003-S8-330-08 003-S8-330-09 003-S8-330-10 
65.0 - 70.0' 70.0 - 750' 80.0 - 85.0' 90.0 - 95.0' 
11/19/97 11119/97 11/19/97 11119197 

OU3 OU3 OU3 OU3 
MS-33D MS-33D MS-33D MS-33D 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

98 J 15 J 110 U 120 U 

120 U 120 U 110 U 120 U 

42 J 110 J 31 J 120 U 

120 U 120 U 110 U 120 U 

32 J 120 U 39 J 47 J 

180 U 260 U 140 U 230 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-330-11 003-88-330-12 
105.0 -110.0' 110.0-115.0' 
11119/97 11/19/97 

OU3 OU3 
MS-33D MS-33D 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

120 110 U 

16 J 110 U 

47 J 110 U 

270 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S9-330-07 003-S9-330-08 003-S9-330-09 003-S9-330-10 
65.0 - 70.0' 70.0 - 75.0' 80.0 - 85.0' 90.0 - 95.0' 

11/19/97 11/19/97 11/19/97 11119/97 

OU3 OU3 OU3 OU3 
MS-33D MS-33D MS-33D MS-33D 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 6 J 6 J 9 J 
120 U 120 U 110 U 120 U 

510 14000 J 100 J 10 J 
120 U 120 U 110 U 120 U 

7 J 11 J 110 U 13 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-89-330-11 003-89-330-12 
105.0 - 110.0' 110.0 - 115.0' 

11/19/97 11/19/97 

OU3 OU3 
MS-33D MS-33D 

110 U 110 U 

110 U 110 U 

110 U 110 U 

6 J 9 J 
110 U 110 U 

110 U 110 U 

110 U 110 U 

9 J 14 J 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB·P01-0S·BR 003-SB-PO 1-09-BR 003-SB-P02'{)S-BR 003·SB-DP 1-23-BR 
16.0 - 20.0' 32.0 - 360' 16.0 - 20.0' 16.0 - 20.0' 

08/08/97 08/08/97 08/18/97 08/18/97 

aU3 aU3 aU3 aU3 
POl POl P02 P02 

003-SB-P02'{)5-BR 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 2 J 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 5 J 10 U 10 U 

4 J 17 25 J 26 J 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 UJ 10 UJ 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-SB-P02-1S-BR 003-SB-P06.{)5-BR 
56.0 - 60.0' 16.0 - 20.0' 

08/19/97 08/07/97 

aU3 aU3 
P02 P06 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 3 J 

29 U 3 J 

12 J 10 U 

29 UJ 16 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 1 J 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P01-05-BR 003-SB-PO 1-09-BR 003-SB-P02-05-BR 003-SB-DPl-23-BR 
16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 16.0 - 20.0' 

08/08/97 08/08/97 08/18/97 08/18/97 

OU3 OU3 OU3 OU3 
POl POl P02 P02 

003-SB-P02-05-BR 

11 U 14 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 UJ 12 UJ 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P02-15-BR 003-SB-P06-05-BR 
56.0 - 60.0' 16.0 - 20.0' 

08/19/97 08/07/97 

OU3 OU3 
P02 P06 

30 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

5 J 10 UJ 

29 U 10 U 

29 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1 ,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P06-07 -BR 003-SB-P09-05-BR 003-SB-P09-09-BR 003-SB-P12-05-BR 
24.0 - 28.0' 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 
08/07197 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 UJ 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

6 J 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 10 U 11 U 29 U 

3 J 10 U 11 U 29 UJ 

7 J 10 U 10 J 29 U 

21 12 18 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

2 J 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-11-BR S8-01-1416 
40.0 - 44.0' 14.0 - 16.0' 
08/11/97 04/10/95 

OU3 EAST PLATING 
P12 SB-011TW-01 

11 U 1500 U 

11 UJ 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

1 J 1500 U 

11 U 1500 U 

11 U 1500 U 

11 UJ 1500 U 

11 U 1500 U 

7 J 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J.lglkg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (J.lg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,S-TRICHLOROPHENOL 

2,4-DlCHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,S-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOilS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·SB·P06·07 ·BR 003·SB·P09·05-BR 003-SB-P09-09-BR 003-SB·P12-05-BR 
24.0 - 28.0' 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 
08/07/97 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 1 J 29 U 

11 U 10 U 11 U 29 U 

11 UJ 10 U 10 J 29 UJ 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB·P12-11·BR SB·01-1416 
40.0 - 44.0' 14.0 - lS.0' 
08/11197 04/10/95 

OU3 EAST PLATING 
P12 SB-01fTW-Ol 

11 U 1500 U 

11 U 1500 U 

1 J 2300 

11 U 1500 U 

11 U 1500 U 

9 J 55000 

11 U 1500 U 

11 U 1500 U 

370 U 

370 U 

370 U 

370 U 

370 U 

900 U 

370 U 

370 U 

370 U 

900 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P06-07-BR 003-SB-P09-05-BR 003-SB-P09-09-BR 003-SB-P12-05-BR 
24.0 - 280' 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 

08/07/97 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-11-BR SB-01-1416 
40.0 - 44.0' 14.0 - 16.0' 

08/11197 04/10/95 

OU3 EAST PLATING 
P12 SB-01fTW-01 

900 U 

370 U 

370 U 

900 U 

900 U 

370 U 

370 U 

370 U 

370 U 

370 U 

900 U 

900 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

47 

370 U 

370 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (~g/kg) 

IAROCLOR-1016 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P06-07 -BR 003-SB-P09-D5-BR 003-SB-P09-D9-BR 003-SB-P12-D5-BR 
24.0 - 280' 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 

08/07/97 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-11-BR SB-D1-1416 
40.0 - 44.0' 14.0 - 16.0' 

08/11197 04/10/95 

OU3 EAST PLATING 
P12 SB-01fTW-01 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

900 U 

370 U 

370 U 

370 U 

37 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs h,lg/kg) 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·SB·P06-07 ·BR 003-SB·P09-05·BR 003-SB-P09-09-BR 003-SB-P12-05-BR 
24.0 - 280' 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 

08/07/97 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-11-BR SB-Ol-1416 
40.0 - 44.0' 14.0 - 16.0' 

08/11197 04/10/95 

OU3 EAST PLATING 
P12 SB-01fTW-01 

76 U 

37 U 

37 U 

37 U 

37 U 

37 U 

5450 

8.9 U 

2.6 

55.2 

0.23 

0.53 U 

26300 

15.9 

5.1 

11.8 

2.9 

11100 

3.9 

11400 

327 

0.05 U 

20.5 

963 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P06-07 -BR 003-SB-P09-05-BR 003·SB·P09-09-BR 003·SB·P12-05-BR 
24.0 - 280' 16.0·20.0' 32.0 - 36.0' 16.0 - 20.0' 
08/07197 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·SB·P12·11·BR SB-Ol·1416 
40.0 - 44.0' 14.0 - 16.0' 
08/11197 04/10/95 

OU3 EAST PLATING 
P12 SB-Olnw-Ol 

0.71 U 

0.89 U 

314 

0.89 U 

23.4 

26.1 

7.55 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (1-I9Ikg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

58-03-1214 58-04-1214 58-05-1315 58-06-1214 
12.0-140' 12.0 -14.0' 13.0 - 15.0' 12.0 - 14.0' 

04/05/95 04/10/95 04/06/95 04/04/95 

EA5T PLATING EA5T PLATING EAST PLATING EAST PLATING 
SB-03 SB-04/TW-02 S8-05 SB-06/TW-03 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 3 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

700 19 U 30 U 120 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 1 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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58-07-1416 58-07-2830 
14.0 - 16.0' 28.0 - 30.0' 
04/11195 04/11195 

EAST PLATING EAST PLATING 
SB-07 SB-07 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8·03·1214 S8·04·1214 S8·05-1315 S8-D6-1214 
120 - 140' 12.0 - 140' 13.0 - 15.0' 12.0 - 14.0' 

04/05/95 04/10/95 04/06/95 04/04/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-03 SB-04fTW-02 SB-05 SB-06fTW-03 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 1 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

160 66 13 8 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

880 U 890 U 850 U 850 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

890 U 850 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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SB-07-1416 SB-D7-2830 
14.0 - 16.0' 28.0 - 30.0' 

04/11195 04/11195 

EAST PLATING EAST PLATING 
SB-07 SB-07 

7200 U 60 U 

7200 U 60 U 

3800 250 

7200 U 60 U 

7200 U 60 U 

100000 13000 

7200 U 60 U 

7200 U 60 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

900 U 930 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

900 U 930 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 



SAMPLE NUM8ER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

SEMIVOLATILES (.,.g/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

S9-03-1214 S9-04-1214 S9-05-1315 S9-06-1214 
12.0 - 14.0' 12.0 - 14.0' 130 - 15.0' 12.0 - 14.0' 
04/05/95 04/10/95 04/06/95 04/04/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
S8-03 S8-04fTW-02 S8-05 S8-06fTW-03 

880 U 890 U 850 U 850 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

880 U 890 U 850 U 850 U 

890 U 850 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

890 U 850 U 

890 U 850 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

66 350 U 

370 U 350 U 

370 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

41 

S9-07-1416 S9-07-2830 
14.0 - 16.0' 28.0 - 30.0' 
04/11/95 04/11/95 

EAST PLATING EAST PLATING 
S8-07 S8-07 

900 U 930 U 

370 U 380 U 

370 U 380 U 

900 U 930 U 

900 U 930 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

320 380 U 

900 U 930 U 

900 U 930 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

210 45 

370 U 380 U 

370 U 380 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (~g/kg) 

IAROCLOR-l016 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

S803·1214 S8·04·1214 S8-05-1315 S8-06-1214 
120- 140' 12.0 - 140' 13.0 - 150' 12.0 - 14.0' 

04/05/95 04/10/95 04/06/95 04/04/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-03 SB-04nw-02 SB-05 SB-06fTW-03 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

890 U 850 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

37 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

42 

S8-07-1416 S8-07-2630 
14.0 - 16.0' 28.0 - 30.0' 

04/11195 04/11195 

EAST PLATING EAST PLATING 
SB-07 SB-07 

370 U 380 U 

43 380 U 

370 U 380 U 

370 U 380 U 

370 U \ 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

900 U 930 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

74 U 38 U 



SAMPLE NUM8ER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (l.Ig/kg) 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

8ARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

58-03-1214 58-04-1214 58-05-1315 58-06-1214 
12.0 - 140' 12.0 - 14.0' 13.0 - 15_0' 12.0 - 14.0' 
04/05/95 04/10/95 04/06/95 04/04/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
58-03 S8-04fTW-02 58-05 SB-06fTW-03 

74 U 

37 U 

37 U 

37 U 

37 U 

37 U 

2490 2440 2540 1700 

84 U 8.7 U 8.6 U 8.4 U 

0.78 1.1 0.78 0.46 

12 9.9 U 8.3 U 6.6 U 

0.22 0.17 U 0.2 0.17 

0.51 U 0.7 U 0.52 U 0.5 U 

4710 13900 4520 3490 

6.1 U 12.7 5.9 U 4.8 U 

3.1 5.1 3.2 2.2 

6.8 8.5 7 4.8 

1.1 U 1.1 U 1 U 1.1 U 

6260 6920 6520 3920 

1.7 2.2 1.3 1.1 

2070 7660 2140 1480 

177 152 107 79.7 

0.05 U 0.05 U 0.05 U 0.04 U 

6.7 U 14 U 8.3 U 5.5 U 

347 276 240 198 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

43 

58-07-1416 S8-07-2830 
14_0 - 16.0' 28.0 - 30.0' 
04/11195 04/11/95 

EAST PLATING EAST PLATING 
SB-07 SB-07 

150 U 78 U 

74 U 38 U 

74 U 38 U 

74 U 38 U 

74 U 38 U 

74 U 38 U 

3940 1940 

10.1 U 10 U 

2.8 0.84 

47.4 8.6 U 

0.21 0.2 U 

0.6 U 0.6 U 

31900 4880 

10.2 U 5.6 U 

5.4 24 

9.2 U 6.1 U 

1.1 U 1.1 U 

9270 5120 

5.2 1.6 

11200 1850 

406 91.5 . 

0.05 U 0.06 U 

13 U 7 U 

1130 251 



SAMPLE NUM8ER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-03-1214 S8-04·1214 S9-05-1315 S9-06-1214 
12.0 - 140' 12.0-140' 13.0 - 15.0' 12.0 - 14.0' 

04/05/95 04/10/95 04/06/95 04/04/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
S8-03 S8-04fTW-02 S8-05 S8-06fTW-03 

0.68 U 0.7 U 0.69 U 0.67 U 

0.84 U 0.87 U 0.86 U 0.84 U 

92.8 U 84.2 95 U 70.6 U 

0.84 U 0.87 U 0.86 U 0.84 U 

14.1 12.5 12.4 9.4 

11.6 11.9 12.1 7.8 U 

8.21 8.36 8.62 8.53 

Blank space indicates that the sample was not analyzed for this particular parameter. 

44 

S9-07-1416 S8-07-2830 
14.0 - 16.0' 28.0 - 30.0' 

04/11195 04/11/95 

EAST PLATING EAST PLATING 
S8-07 S8-07 

0.81 U 0.8 U 

1 U 1 U 

337 81.8 

1 U 1 U 

15.2 12 

29.5 7.9 U 

8.66 8.32 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1 ,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-003-01 003-TW-004-01 003-TW-006-01 003-TW-007-Ul 003-TW-UOB-Ul 
Shallow Shallow Shallow Shallow Shallow 

07114197 07122197 07109197 08121197 07121197 

OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOC08/AOC09 

1 U 1 U 1 U 1 U 2.9 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.6 J 1 U 3.5 1 U 1 U 

0.5 J 1.2 1 U 1 U 0.3 J 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 UR 5 U 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

12 47 46 0.2 J 0.3 J 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

003-TW-U13-Ul 
Shallow 

07/14/97 

OU3 
AOC13/AOC14 

1 U 

1 U 

1 U 

33 

2 

0.4 J 

1 U 

5 UR 

5 U 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

490 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (l.Ig/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (1.I9/L) 

1,2.4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-003-01 003-TW-004-D1 003-TW-D06-01 003-TW-D07-D1 003-TW-DOB-Dl 
Shallow Shallow Shallow Shallow Shallow 

07/14/97 07/22/97 07/09/97 08/21197 07/21/97 

aU3 aU3 aU3 aU3 aU3 
AOC03 AOC04 AOC06 AOC07 AOC08/AOC09 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

4.3 1 U 1 U 1 U 16 

1 U 1 U 1 U 1 U 1 U 

0.3 J 6.5 2 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

200 81 94 15 J 8.9 

0.3 U 0.3 0.3 U 0.3 U 0.3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 U 25 U 25 U 26 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

2 

003-TW-D13-Dl 
Shallow 

07/14/97 

aU3 
AOC13/AOC14 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

17 

1 U 

1200 

0.3 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

10 U 

2 U 

2 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4~HLOROPHENYLPHENYLETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-D03-01 003-TW-004-01 003-TW-006-D1 003-TW-007-D1 003-TW-008-D1 
Shallow Shallow Shallow Shallow Shallow 
07/14/97 07/22/97 07109/97 08/21197 07/21/97 

OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOCOB/AOC09 

3U 3 U 3 U 3 U 3 U 

26 U 25 UJ 25 U 26 U 25 UJ 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 U 25 U 25 U 26 U 25 U 

26 U 25 U 25 U 26 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 UJ 25 U 25 UJ 26 U 25 U 

26 U 25 U 25 UJ 26 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 UJ 10 UJ 10 UJ 10 U 10 UJ 

11 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

003-TW-013-D1 
Shallow 
07/14/97 

OU3 
AOC13/AOC14 

3 U 

25 U 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 UJ 

25 U 

10 U 

10 U 

10 U 

1 U 

1 U 

1 U 

10 U 

5 U 

10 U 

1 U 

10 UJ 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (Jlg/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-OOJOl 003-TW-004-01 003-TW-006-01 003-TW-007 -01 003-TW-008-01 
Shallow Shallow Shallow Shallow Shallow 

07/14/97 07/22/97 07/09/97 OB/21197 07/21/97 

OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOCOB/AOC09 

11 U 1 J 1 J 10 U 6 J 

11 UJ 10 U 10 UJ 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 1 J 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

4 

003-TW-013-01 
Shallow 

07/14/97 

aU3 
AOC13/AOC14 

10 U 

10 UJ 

10 U 

to U 

10 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGA liON: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (\1g/L) 

IpYRIDINE 

PCBs (\1g/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (\1g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-003-01 003-TW -004 -0 1 003-TW-006-01 003-TW-007 -01 003-TW-008-01 
Shallow Shallow Shallow Shallow Shallow 

07/14/97 07/22/97 07/09/97 08/21/97 07/21197 

OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOC08/AOC09 

11 UJ 10 UJ 10 UJ 10 U 10 UJ 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

1 U 1 U 1 U 1 U 1 U 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

35 U 120 U 94.8 U 64.9 U 26.7 U 

19 U 19 UJ 19 U 19 U 19 U 

2.5 U 1 U 2.1 U 1 U 1 U 

55 J 37.1 J 70.1 J 12.7 J 40 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 

2 U 2 U 2 U 2 U 2 U 

170000 J 265000 J 139000 J 154000 J 106000 J 

15.1 17.7 8.7 13.2 15.1 

4.6 U 5 U 11.1 U 5.7 U 2 U 

3 U 3 3 U 3 U 3.2 

5 U 5 UJ 5 U 5 U 5 UJ 

5350 J 4670 J 5310 J 1550 J 1170 J 

1 UJ 1 UJ 1 U 1 U 1 UJ 

42900 J 81900 J 27500 J 29500 J 25500 J 

686 1080 J 1170 812 J 102 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

5 

003-TW-013-01 
Shallow 

07/14/97 

OU3 
AOC13/AOC14 

10 UJ 

0.5 U 

1 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

185 U 

19 U 

3.4 U 

39.2 J 

0.3 U 

2 U 

144000 J 

17.5 

8.8 U 

3 U 

5 U 

4840 J 

1 U 

24000 J 

1430 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJgIL) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-003-01 003-TW-004-01 003-TW-006-01 003-TW-007-01 003-TW-008-01 
Shallow Shallow Shallow Shallow Shallow 

07/14/97 07/22/97 07109/97 08121197 07/21/97 

OU3 OU3 OU3 OU3 aU3 
AOC03 AOC04 AOC06 AOC07 AOCOB/AOC09 

0.2 U 0.2 U 0.2 U 0.26 0.2 U 

5.1 10.4 J 21.4 15 7_6 

2900 6090 J 50BO 2990 J 2510 J 

1 UJ 1 UJ 1 UJ 1.9 J 51.B 

3 U 3 U 3 U 3 U 3 U 

7610 J 13900 J 22400 J 9290 10900 J 

1 UJ 1 UJ 1 U 1 UJ 1 UJ 

2 U 3.6 U 2 U 2 U 4 U 

12.9 U 26.B U 55.4 J 9.2 U 26 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

6 

003-TW-013-01 
Shallow 

07/14/97 

aU3 
AOC13/AOC14 

0.2 U 

12.3 

4130 

5 UJ 

3 U 

B990 J 

1 UJ 

2 U 

21.B J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1-I9/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TW·015·01 003·TW·016-01 003·TW·017·01 003·TW-018-01 003·TW·023-01 
Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 

aU3 aUJ aU3 aU3 aU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

1 U 1 U 1 U 1 U 6 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 0.3 J 

1 U 34 110 3.2 0.8 J 

1 U 4.2 6.7 0.3 J 4.1 

1 U 0.4 J 0.9 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 U 5 U 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 0.2 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 UJ 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 UJ 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.3 J 1 U 1 U 1 U 1 U 

1 U 600 1500 330 3.8 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

7 

00J·TW-026-01 
Shallow 

09/20/97 

aUJ 
AOC26 

1 U 

1 U 

1 U 

2.6 

0.7 J 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

8.8 

1 U 

1 U 

46 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-015-01 003-TW-016-01 003-TW-017-01 003-TW -018-01 003-TW -023-01 
Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 

aU3 aU3 aU3 aU3 aU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 3.8 0.7 J 0.5 J 0.3 J 

1 U 1 U 1 U 1 U 1 U 

1 U 35 36 37 1 J 

1 UJ 1 U 1 U 1 U 1 U 

2.3 1000 2000 33 110 

0.3 U 0.3 U 0.3 U 0.3 0.3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

27 U 25 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 25 U 26 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

8 

003-TW-026-01 
Shallow 
09/20/97 

aU3 
AOC26 

60 

2 U 

37 

1 U 

13 

3.5 U 

0.3 J 

1 UJ 

44 

0.4 

10 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

2 U 

2 U 

10 U 

10 U 

2 J 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (1I9/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4~ROMOPHENYLPHENYLETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA IE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-015-01 003-TW-016-01 003-TW-017-01 003-TW-018-01 003-TW-023-01 
Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 

OU3 OU3 OU3 OU3 aU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

3 U 3 U 3 U 3 U 3 U 

27 U 25 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 UJ 10 U 10 U 

27 U 25 U 25 UJ 25 U 26 U 

27 U 25 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

27 U 25 U 25 UJ 25 U 26 U 

27 U 25 U 25 UJ 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 1 J 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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003-TW-026-01 
Shallow 
09/20/97 

aU3 
AOC26 

3 U 

26 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10 U 

10 U 

1 U 

1 U 

1 U 

10 U 

5 U 

10 U 

1 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-015-01 003-TW-016-01 003-TW-017-01 003-TW-018-01 003-TW-023-01 
Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 

OU3 OU3 OU3 OU3 aU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

6 J 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

10 

003-TW-026-01 
Shallow 
09/20/97 

aU3 
AOC26 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

120 

10 U 

3 J 

10 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (llg/L) 

IpYRIDINE 

PCBs (llg/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (llg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-01S-01 003-TW -016-01 003-TW-017-01 003-TW-018-01 003-TW-023-01 
Shallow Shallow Shallow Shallow Shallow 

09/22/97 07/26/97 07/25/97 07126197 08/09/97 

OU3 OU3 OU3 OU3 OU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

11 U 10 UJ 10 UJ 10 U 10 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

1 U 1 U 1 U 1 U 1 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

26 U 1060 J 80.4 U 662 J 191 

16 U 19 U 19 U 19 U 19 U 

1 U 1 J 1 U 2.7 U 1 U 

14.7 67.1 J 76 J 64.3 J 61 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 

2 U 2 U 2 U 2 U 2.5 U 

73400 202000 J 188000 J 185000 J 114000 

6 U 32.2 11.6 25.1 18.2 U 

5 U 10.8 9 11.8 U 2 U 

3 U 5.9 3 U 8 3 U 

5 U 5 U 5 U 5 U 5 U 

866 J 16300 J 4430 J 12100 J 2980 J 
1 U 4.1 3 3.2 1 U 

17900 44500 J 31300 J 41500 J 27100 J 
125 J 1150 J 1620 J 3200 J 794 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-026-01 
Shallow 

09/20/97 

OU3 
AOC26 

10 U 

0.5 U 

1 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

61.9 

16 U 

4.9 

59.1 J 
0.3 U 

2 U 

146000 

8.6 

5 U 

3.8 

5 U 

13300 J 
1 U 

42800 

865 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/l) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-015-01 003-TW-016-01 003-TW-D17-D1 003-TW-D18-D1 003-TW-D23-D1 
Shallow Shallow Shallow Shallow Shallow 

09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 

OU3 OU3 OU3 OU3 OU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

5.1 U 45.8 J 24.8 J 33.3 J 4 U 

2530 4700 J 4440 J 4510 J 3530 

44.B J 5 UJ 1 UJ 1 UJ 20 J 

3 U 3 U 3 U 3 U 3 U 

9370 J 9220 J 12000 J 6260 J 8020 J 

1 UJ 1 U 1 U 1 UJ 1 U 

2 U 6.9 U 2 U 4 2.1 

B.6 U 122 J 13.6 U 77.8 J 33.5 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-D26-D1 
Shallow 

09/20/97 

OU3 
AOC26 

0.2 U 

5 U 

3850 

1 UR 

3 U 

12800 J 

1 U 

2 U 

11.3 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1l9/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027 -01 003-TW-028-01 003-TW-029-01 003-TW-030-01 003-TW-OP1-03 
Shallow Shallow Shallow Shallow Shallow 
08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-030-01 

1 U 1 U 13 12 11 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 3 0.3 J 0.4 J 0.4 J 

1 U 4.9 8.2 6.1 5.4 

1 U 0.3 J 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 UJ 1 UJ 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 44 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-032-01 
Shallow 

08/26/97 

OU3 
AOC32 

0.5 J 

1 U 

1 U 

1.9 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

300 

1 U 

1 U 

0.2 J 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O·XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2·DICHLOROETHENE 

TRANS-1,3·DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

1,2,4· TRICHLOROBENZENE 

l,2·DICHLOROBENZENE 

l,3·DICHLOROBENZENE 

l,4·DICHLOROBENZENE 

2,4,5· TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4·DICHLOROPHENOL 

2,4·DIMETHYLPHENOL 

2,4·DINITROPHENOL 

2,4·DINITROTOLUENE 

2,6·DlNITROTOLUENE 

2·CHLORONAPHTHALENE 

2·CHLOROPHENOL 

2·METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027-01 003-TW-028-01 003·TW-029-01 003· TW-030-01 003·TW·DP1·03 
Shallow Shallow Shallow Shallow Shallow 
08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

aU3 aU3 aU3 aU3 aU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003·TW·030-01 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 2.8 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.3 J 110 1 U 1 U 1 U 

1 U 1 UJ 1 UJ 1 U 1 U 

46 260 8.2 3.8 3.9 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 U 26 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·TW-032-01 
Shallow 
08/26/97 

aU3 
AOC32 

0.8 J 

2 U 

0.7 J 

1 U 

20 

0.4 J 

10 

1 U 

51 

0.3 U 

10 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

2 U 

2 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (1J9/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027-01 003-TW-028-01 003-TW-D29-D 1 003-TW-D30-D1 003-TW-OP1-D3 
Shallow Shallow Shallow Shallow Shallow 

08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

aU3 aU3 OU3 aU3 aU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-D30-01 

3 U 3 U 3 U 3 U 3 U 

26 U 26 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 U 26 U 25 U 25 U 26 U 

26 U 26 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 U 26 U 25 U 25 U 26 UJ 

26 U 26 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-D32-D1 
Shallow 

08/26/97 

OU3 
AOC32 

3 U 

26 U 

10 U 

10 U 

26 U 

26 U 

10 U 

9 J 

10 U 

10 U 

10 U 

26 UJ 

26 U 

10 U 

10 U 

10 U 

1 U 

1 U 

1 U 

10 U 

5 U 

10 U 

1 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027-01 003-TW-028-{)1 003-TW-{)29-01 003-TW-030-{)1 003-TW-OP1-{)3 
Shallow Shallow Shallow Shallow Shallow 
08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-030-{)1 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 UJ 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-{)32.{)1 
Shallow 

08/26/97 

aU3 
AOC32 

1 J 

10 U 

10 U 

10 U 

10 U 

1 U 

10 U 

1 J 

10 UJ 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

1 J 

10 U 

10 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/L) 

IpYRIDINE 

PCBs (lJg/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (lJg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027-01 003-TW-028-01 003-TW-029-01 003-TW-030-01 003-TW-OP1-03 
Shallow Shallow Shallow Shallow Shallow 

08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-030-01 

11 U 10 U 10 U 10 U 10 U 

052 U 0.5 U 0.5 U 0.51 U 0.5 U 

1 U 1 U 1 U 1 U 1 U 

0.52 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.52 U 0.5 U 0.5 U 0_51 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.51 U 0.5 U 

18 U 26 U 26 U 82.1 U 43.1 U 

19 U 16 U 16 U 19 U 19 U 

1 U 2.1 J 1 U 1 U 1 U 

42.3 J 37.8 J 57.3 J 27.9 J 28 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 2 U 

76300 J 118000 J 67800 J 50500 J 50500 J 

6 U 6 U 8.1 7 7.1 

2 U 5 U 5 U 2 U 2 U 

6.2 3 U 7.3 U 3 U 3 U 

5 U 5 U 5 U 5 U 5 U 

1390 J 2190 J 552 J 800 J 751 J 

1 UJ 1 U 1 U 1 UJ 1 UJ 

16000 J 27000 J 15800 J 10500 J 10500 J 

55 J 797 J 32.4 J 24.6 J 23.4 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-032-01 
Shallow 

08/26/97 

OU3 
AOC32 

10 U 

0.5 U 

1 U 

0_5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

671 J 

19 U 

1 U 

38.8 J 

0.3 U 

2 U 

135000 J 

15.4 

12.2 U 

3 U 

5 U 

7520 J 

1.2 J 

24900 J 

1540 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TW-D27·01 003·TW·028-D1 003·TW-D29·01 003·TW-D30-D1 003-TW-DP1-D3 
Shallow Shallow Shallow Shallow Shallow 

08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-030-Dl 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

4 U 5 U 5 U 4 U 4 U 

2650 J 3030 3070 2170 J 2240 J 

23 J 5 UR 29.2 J 8.7 J 12.2 J 

5 U 3 U 3 U 3.8 U 3 U 

10300 8050 J 44600 J 38300 38700 J 

1 UJ 1.7 U 1 U 1 UJ 1 UJ 

2 U 2.3 U 2 U 2 U 2 U 

9.3 U 4.7 U 4 U 8.6 U 8.9 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-D32-01 
Shallow 

08/26/97 

aU3 
AOC32 

0.2 U 

17.4 

3650 J 

1.4 U 

3 U 

17900 

2.7 U 

3.8 U 

17.1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-033-01 003-TW-034-01 003-TW-035-01 003-TW-036-01 003-TW-037-01 
Shallow Shallow Shallow Shallow Shallow 

09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

aU3 aU3 aU3 aU3 aU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

690 0.2 J 1 U 1 U 6.8 

5 U 1 U 1 U 1 U 1 U 

1 J 1 U 1 U 1 U 1 U 

14 1 U 1 U 1 U 1.9 

380 1 U 1 U 1 U 0.2 J 

8.2 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

25 UR 5 UR 5 UR 5 UR 5 UR 

25 UR 5 UR 5 UR 5 UR 5 UR 

25 U 5 U 5 U 5 U 5 U 

25 UR 5 UR 5 UR 5 UR 5 UR 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 UJ 1 U 

5 U 1 U 1 U 1 U 1 UJ 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 UJ 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 3.6 1 U 1 U 8.3 

5 U 1 U 1 U 1 UJ 1 U 

5 U 1 U 1 U 1 UJ 1 U 

5 U 1 U 1 U 1 U 1 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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003-TW-038-01 
Shallow 

07/23/97 

aU3 
AOC38 

1 U 

1 U 

1 U 

1.2 

0.6 J 

1 U 

1 U 

5 UR 

5 U 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

44 

1 U 

1 U 

1 U 



SAMPLE NUMBER 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-D33·01 003-TW-034-D1 003-TW-D35-01 003-TW-D36-D1 003-TW-037-D1 
Shallow Shallow Shallow Shallow Shallow 
09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

aU3 aU3 aU3 aU3 aU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

5 U 1 U 1 U 1 U 1 U 

10 U 2 U 2 U 2 U 2 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 0.4 J 1.9 

5 U 1 U 1 U 1 U 1 U 

5 U 0.3 J 1 U 1 U 0.3 J 

5 U 1 U 1 U 1 UJ 1 U 

12 110 20 1 U 88 

1.5 U 0.3 U 0.3 U 0.3 U 0.3 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

26 U 25 U 25 U 26 U 27 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 25 U 25 U 10 U 11 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-D38-01 
Shallow 
07/23/97 

aU3 
AOC38 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

0.2 J 

1 U 

55 

0.3 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

10 U 

2 U 

2 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (l.Ig/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

- 4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEX YL)PHTHALATE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-033-0 1 003-TW-034-01 003-TW-035-01 003-TW-036-01 003-TW-037-01 
Shallow Shallow Shallow Shallow Shallow 

09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

OU3 OU3 OU3 OU3 OU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

3 U 3 U 3 U 3 U 3 U 

26 U 25 U 25 U 26 U 27 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

26 U 25 U 25 U 26 U 27 U 

26 U 25 U 25 U 26 U 27 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

26 U 25 U 25 U 26 U 27 U 

26 U 25 U 25 U 26 U 27 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

10 UJ 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 1 J 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-038-01 
Shallow 

07/23/97 

OU3 
AOC38 

3 U 

25 UJ 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

1 U 

1 U 

1 U 

10 U 

5 U 

10 U 

1 U 

10 UJ 

10 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW -033-0 1 003-TW-034-01 003-TW-035-01 003-TW-036-01 003-TW-037-01 
Shallow Shallow Shallow Shallow Shallow 
09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

aU3 aU3 aU3 aU3 OU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 25 U 25 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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003-TW-038-01 
Shallow 
07/23/97 

OU3 
AOC38 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

IpYRIDINE 

PCBs (~g/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-033-01 003-TW-034-01 003-TW-035-01 003-TW-036-01 003-TW-037-01 
Shallow Shallow Shallow Shallow Shallow 
09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

aU3 aU3 aU3 aU3 aU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

10 UJ 10 U 10 U 10 U 11 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

1 U 1 U 1 U 1 U 1 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

26 U 190 J 147 J 6110 93.5 

16 U 19 U 19 U 19 U 19 U 

1 U 1 U 1.1 U 7.4 J 1 U 

55.9 J 125 J 67.9 J 152 107 J 

0.3 U 0.3 U 0.3 U 0.7 0.3 U 

2 U 2 U 2 U 2 U 2 U 

87000 J 156000 J 81700 J 93600 187000 J 

8 17.9 15 79.9 J 17.3 U 

5 U 2 U 2 U 57.3 2.4 U 

3 U 3 U 3 U 40.1 3 U 

5 U 5 U 5 U 5 U 5 UR 

515 J 2510 J 2430 J 25900 J 2520 J 

1 U 1 U 1 U 17.7 J 1 U 

20200 J 35200 J 15200 J 29100 J 40100 J 

19.5 J 20.7 J 34.9 J 1690 J 196 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-038-01 
Shallow 

07/23/97 

aU3 
AOC38 

10 UJ 

0.5 U 

1 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

18 U 

19 U 

1 

84.4 J 

0.3 U 

2 U 

180000 J 

8.5 

13.2 J 

3 U 

5 UJ 

4670 J 

1.2 U 

48400 J 

1360 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-033-01 003-TW-034-01 003-TW-035-U1 003-TW-U36-U1 003-TW-037-U1 
Shallow Shallow Shallow Shallow Shallow 

09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

aU3 aU3 aU3 aU3 aU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

5 U 4 U 4 U 87.9 4.3 U 

4310 3800 J 3860 J 6110 3890 J 

65 J 52 J 19.6 J 142 J 72.4 J 

3 U 3 U 3 U 3 U 3 U 

34600 J 27400 J 44100 J 101000 J 14100 J 

1 UJ 1 UJ 1 UJ 1 UJ 1.8 J 

2 U 2.9 2 U 40.5 2 U 

4.4 U 20.5 U 28.9 U 121 J 8.4 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

24 

003-TW-038-U1 
Shallow 

07/23/97 

aU3 
AOC38 

0.2 U 

6.4 

3620 J 

5 UJ 

3 U 

11300 J 

1 UJ 

2 U 

36.8 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENT ANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-01 003-TW-046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-O 1 
Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 

OU3 OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

8.9 1.7 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 0.2 J 1 U 1 U 1 U 

2.4 0.3 J 5 4.7 6.7 

0.5 J 0.5 J 2 2 2.6 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.7 J 1 U 1 U 1 U 1 U 

0.2 J 1 U 1 U 1 U 1 U 

140 1.6 430 440 230 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

25 

003-TW-054-01 
Shallow 

08/04/97 

OU3 
AOC54 

12 

1 U 

1 U 

0.9 J 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1.4 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J,lg/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (J,lg/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DlMETHYLPHENOl 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOlUENE 

2-CHlORONAPHTHALENE 

2-CHlOROPHENOL 

2-METHYLNAPHTHAlENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-01 003-TW-046-01 003-TW-047-01 003-TW-OP1-05 003-TW-050-01 
Shallow Shallow Shallow Shallow Shallow 
09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 

aU3 aU3 aU3 aU3 aU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.6 J 0.2 J 1.1 1 0.3 J 

1 U 1 U 1 U 1 U 1 U 

4 1 U 240 230 54 

1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 

78 25 230 240 110 

0.3 U 0.3 U 0.3 U 0.3 0.3 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

26 U 27 U 25 U 25 U 26 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

26 

003-TW -054-01 
Shallow 

08/04/97 

aU3 
AOC54 

1 U 

2 U 

1 U 

1 U 

2.1 

1 U 

1 U 

1 U 

70 

0.3 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

25 U 

2 U 

2 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g'L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA IE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-01 003-TW-046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-n1 
Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09'23'97 09'24'97 

OU3 OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

3 U 3 U 3 U 3 U 3 U 

26 U 27 U 25 U 25 U 26 U 

10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 

26 U 27 U 25 U 25 U 26 U 

26 U 27 U 25 U 25 U 26 U 
10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 
26 U 27 U 25 U 25 U 26 U 

26 U 27 U 25 U 25 UJ 26 U 
10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
10 U 11 U 10 U 10 U 10 U 
5 U 5 U 5 U 5 U 5 U 
10 U 11 U 10 U 10 U 10 U 
1 U 1 U 1 U 1 U 1 U 

10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 

Blank space Indicliltes that the sample was not analyzed for this particular parameter. 

27 

003-TW-n54-n1 
Shallow 

08'04'97 

OU3 
AOC54 

3 U 

25 U 
10 U 

10 U 
25 U 
25 U 
10 U 
10 U 
10 U 

10 U 
10 U 
25 U 

25 U 
10 U 

10 U 

10 U 

1 U 
1 U 
1 U 

10 U 
5 U 
10 U 

1 U 
10 U 
10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (l.Ig(L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-01 003-TW -046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-01 
Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09(23(97 09(24(97 

OU3 OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047 -01 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 11 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 1 J 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

28 

003-TW-054-01 
Shallow 
08(04(97 

OU3 
AOC54 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (Ilg/L) 

IpYRIDINE 

PCBs (Ilg/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (llg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TW-039-01 003-TW-046·01 003-TW-047-01 003-TW-DP1-05 003-TW-050-01 
Shallow Shallow Shallow Shallow Shallow 
09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 

OU3 OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

10 U 11 U 10 U 10 U 10 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

1 U 1.1 U UU 1 U 1.01 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

1060 J 26 U 26 U 26 U 678 J 

16 U 16 U 16 U 16 U 16 U 

2 1 U 2.2 U 1 U 1 

49.6 J 45.1 J 112 110 61.9 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 2 U 

184000 J 66000 202000 203000 194000 J 
20.6 7.1 14.4 13.7 28.8 

12.8 5 U 5 U 5 U 5 U 

6.8 3 U 3 U 3 U 3.4 

5 U 5 U 5 U 5 U 5 U 

4630 J 1050 J 2070 J 2100 J 6180 J 
3 1 U 1 U 1 U 1 U 

53100 J 15400 49500 49100 36100 J 
1280 212 J 679 J 680 J 930 

Blank space indicates that the sample was not analyzed for this particular parameter. 

29 

003-TW-054-01 
Shallow 

08/04/97 

OU3 
AOC54 

10 UJ 

0.5 U 

1 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

257 J 
19 U 

1 U 

98 J 
0.3 U 

2 U 

149000 J 
16 

2 U 

3.1 

5 U 

3860 J 
1 U 

29400 J 
158 J 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJg/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-01 003-TW-046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-01 
Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 

aU3 aU3 aU3 aU3 aU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

27.3 5 U 9.4 U 8.4 U 6.6 

4890 3570 3670 3630 4010 

1 UJ 35.3 J 1 UJ 1 UJ 1 UJ 

3 U 3 U 3 U 3 U 3 U 

11500 J 51900 J 107000 J 106000 J 15300 J 

1.4 U 1 UJ 1 UJ 1 UJ 1.6 U 

8.3 U 2 U 2 U 2 U 5.2 U 

21.3 U 6.3 U 13.1 U 12.7 U 32 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

30 

003-TW-054-01 
Shallow 

08/04/97 

aU3 
AOC54 

0.2 U 

4 U 

4040 J 

9.5 J 

3 U 

38300 J 

1 UJ 

3.3 

36.9 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (llg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003· TW·055·0 1 003-TW'{)58-01 003-TW'{)63'{)1 003-TW'{)68'{)1 003-TW'{)70'{)1 
Shallow Shallow Shallow Shallow Shallow 

08/24/97 08/20/97 08/05/97 09/21/97 09/04/97 

OU3 OU3 OU3 OU3 aU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

3.4 11 0.6 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.9 J 1.1 1 U 3 13 

0.4 J 0.7 J 1 U 1.4 2.2 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 U 5 UR 0.2 J 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 UJ 1 U 

1 U 1 U 1 UJ 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 0.2 J 1 U 

9.7 0.7 J 1 U 290 1000 

1 U 1 U 1 U 1 U 1 UJ 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 

31 

003-TW'{)71'{)1 
Shallow 

09/18/97 

aU3 
AOC71 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (lJg/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-01 003-TW -058-01 003-TW-063-01 003-TW-068-01 003-TW-070-01 
Shallow Shallow Shallow Shallow Shallow 
08/24/97 08/20/97 08/05/97 09/21197 09/04/97 

OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

2.5 1 U 1 U 1 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 0.4 J 1 U 130 33 

1 U 1 U 1 U 1 UJ 1 UJ 

68 71 0.6 J 540 860 

0.3 U 0.3 U 0.3 U 0.3 J 1.1 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

27 U 26 U 26 U 26 U 26 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 

32 

003-TW-071-01 
Shallow 

09/1 B/97 

OU3 
AOC71 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 UJ 

1 U 

0.3 U 

11 U 

11 U 

11 U 

11 U 

26 U 

11 U 

11 U 

11 U 

11 U 

2 U 

2 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (1J9/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA IE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-01 003-TW-058-01 003-TW-063-01 003-TW-068-01 003-TW-070-01 
Shallow Shallow Shallow Shallow Shallow 
08/24/97 08/20/97 08/05/97 09/21/97 09/04/97 

OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

3 U 3 U 3 U 3 U 3 U 

27 U 26 U 26 U 26 U 26 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

27 U 26 U 26 U 26 U 26 U 

27 U 26 U 26 U 26 U 26 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

27 UJ 26 U 26 U 26 U 26 U 

27 U 26 U 26 U 26 U 26 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 11 U 11 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

11 U 11 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 11 U 11 U 10 U 10 UJ 

11 U 11 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-071-01 
Shallow 

09/18/97 

OU3 
AOC71 

3 U 

26 U 

11 U 

11 U 

26 U 

26 U 

11 U 

11 U 

11 U 

11 U 

11 U 

26 U 

26 U 

11 U 

11 U 

11 U 

1 U 

1 U 

1 U 

11 U 

5 U 

11 U 

1 U 

11 U 

11 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (J.lg/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-01 003-TW-058-01 003-TW-063-01 003-TW-068-01 003-TW-070-Ol 
Shallow Shallow Shallow Shallow Shallow 

08/24/97 08/20/97 08/05/97 09/21/97 09/04/97 

aU3 aU3 aU3 aU3 aU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 1 J 

1 U 1 U 1 U 1 U 1 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 UJ 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 11 U 11 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-07l-Ol 
Shallow 

09/18/97 

aU3 
AOC71 

11 .U 

11 U 

11 U 

11 U 

11 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

1 U 

1 U 

11 U 

2 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

5 J 

11 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

IpYRIDINE 

PCBs (~g/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-01 003-TW -058-D 1 003-TW-D63-01 003-TW-D68-D1 003-TW-D70-D1 
Shallow Shallow Shallow Shallow Shallow 
08/24/97 08/20/97 08/05/97 09/21197 09/04/97 

OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

11 U 11 U 11 U 10 U 10 UJ 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

1.1 U 1 U 1.1 U 1 U 1 U 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

27.5 U 538 J 1B U 124 196 U 

19 U 19 U 19 U 16 U 16 U 

1 U 1 U 1 U 1.6 1 U 

110 J 26.5 J 35.B J 67.2 J B5.2 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 2 U 

140000 J 76900 J 112000 J 195000 226000 J 

10 16 U B.5 U 16.9 25.7 

2.5 U 2 U 2.9 U 5 U 7.5 

3 U 3 U 3 U 3 U 3 U 

5 U 5 U 5 UR 5 U 5 U 

1470 J 5480 J 1210 J 3160 J 6000 J 

1 UJ 1 U 1 U 1 U 1.4 

22900 J 20300 J 23400 J 45700 46200 J 

278 J 551 J 61 J 441 J 1430 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-D71-D1 
Shallow 

09/18/97 

OU3 
AOC71 

11 U 

0.51 U 

1 U 

0.51 U 

0.51 U 

0.51 U 

0.51 U 

0.51 U 

26 U 

16 U 

1 U 

67.B J 

0.3 U 

2 U 

142000 

7.3 

5 U 

3 U 

5 U 

1850 J 

1 U 

35700 

1090 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (J.lgfL) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-01 003-TW-058-01 003-TW-063-01 003-TW-068-01 003-TW-070-01 
Shallow Shallow Shallow Shallow Shallow 

08/24/97 08/20/97 08/05/97 09/21/97 09/04/97 

OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

8.4 4 U 4 U 5 U 9.5 

4610 J 3550 2220 J 2350 3560 

78.6 J 74 J 11.9 U 1 UR 1 UJ 

3 U 3 U 3 U 3 U 3.7 U 

49000 J 19300 J 13700 J 44500 J 9170 J 

1 UJ 1 U 1 U 1 UJ 1 U 

2 U 4.2 U 2.9 2 U 2.3 

8.2 U 15.9 U 5.7 U 12.7 U 21.2 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW -071-01 
Shallow 

09/18/97 

OU3 
AOC71 

0.2 U 

5 U 

2920 

1 UR 

3 U 

8270 J 

1 U 

2 U 

8 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW·073-01 003-TW-OP1-01 003-TW-074-01 003-MS-280-0 1 003-MS-28I-01 
Shallow Shallow Shallow Deep Intermediate 

07/24/97 07/24/97 07/27/97 02117198 02/11198 

aU3 aU3 aU3 aU3 aU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.5 J 0.5 J 22 0.9 J 8.4 

0.3 J 0.5 J 3.1 0.3 J 1.9 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 0.2 J 1 U 

86 85 330 11 140 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-MS-28S-01 
Shallow 

02/11198 

aU3 
MS-28S 

1 U 

1 U 

1 U 

1 U 

1.9 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

120 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW -073-01 003-TW-DP1-01 003-TW-074-01 003-MS-28D-Ol 003-MS-28I-01 
Shallow Shallow Shallow Deep Intermediate 
07/24/97 07/24/97 07/27/97 02/17198 02/11198 

OU3 OU3 OU3 OU3 OU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.6 J 5.9 1 U 

1 U 1 U 1 U 0.2 J 1 U 

3.6 3.3 19 0.5 J 2.7 

1 U 1 U 1 U 1 U 1 U 

120 120 860 61 150 

0.3 U 0.3 U 0.2 J 0.3 U 0.8 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

1 U 1 U 

25 U 25 U 25 U 20 U 20 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 25 U 20 U 20 U 

2 U 2 U 2 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-MS-28S-01 
Shallow 

02/11198 

OU3 
MS-28S 

1 U 

2 U 

1 U 

1 U 

1 U 

0.5 J 

31 

1 U 

150 

0.3 U 

5 U 

5 U 

5 U 

5 U 

1 U 

20 U 

5 U 

5 U 

5 U 

20 U 

5 U 

2 U 

5 U 

5 U 



SAMPLE NUMBER 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~glL) 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-D73-0 1 003-TW-OP1-Dl 003-TW-D74-Dl 003-MS-2BO-Dl 003-MS-2BI-Dl 
Shallow Shallow Shallow Deep Intermediate 

07/24/97 07/24/97 07/27/97 02/17/98 02/11198 

aU3 aU3 aU3 aU3 aU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

10 U 10 U 10 U 5 U 5 U 

3 U 3 U 3 U 3 U 3 U 

25 UJ 25 U 25 U 20 U 20 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 UJ 5 UJ 

25 U 25 U 25 U 20 U 20 U 

25 U 25 U 25 U 20 U 20 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

25 U 25 U 25 U 20 U 20 U 

25 U 25 U 25 U 20 UJ 20 UJ 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

1 U 1 U 1 U 5 U 5 U 

10 UJ 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS-2BS~1 

Shallow 
02111198 

aU3 
MS-28S 

5 U 

3 U 

20 U 

5 U 

5 UJ 

20 U 

20 U 

5 U 

5 U 

5 U 

5 U 

5 U 

20 U 

20 UJ 

5 U 

5 U 

5 U 

1 U 

1 U 

1 U 

5 U 

5 U 

5 U 

5 U 



SAMPLE NUMBER: 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE· 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSOpIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-073-01 003-TW-OP1-01 003-TW-074-01 003-MS-2BO-01 003-MS-2BI-01 
Shallow Shallow Shallow Deep Intermediate 
07/24/97 07/24/97 07/27/97 02/17198 02/11/98 

OU3 OU3 OU3 OU3 OU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

10 U 10 U 10 U 5 U 5 U 

10 UJ 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 UJ 5 UJ 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 1 J 5 U 

10 U 10 U 10 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 5 U 5 U 

10 U - 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 25 U 10 U 10 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-2BS-01 
Shallow 

02/11198 

OU3 
MS-28S 

5 U 

5 U 

5 UJ 

5 U 

5 U 

5 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

1 U 

1 U 

5 U 

2 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

PYRENE 

PYRIDINE 

PCBs (~g/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003· TW·073·01 003·TW·DP1-01 003·TW-074-01 003·MS·28D·Ol 003·MS-28I-01 
Shallow Shallow Shallow Deep Intermediate 
07/24/97 07/24/97 07/27/97 02/17198 02/11/98 

aU3 aU3 aU3 aU3 aU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

10 U 10 U 10 U 5 U 5 U 

10 UJ 10 UJ 10 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

1 U 1 U 1 U 0.4 U 0.4 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

750 J 920 J 139 J 28 U 28 U 

19 U 19 U 19 U 14 U 14 U 

3.6 3 1.8 U 1 U 1 U 

100 J 104 J 59 J 45.1 J 7.3 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 1.9 U 1.9 U 

193000 J 199000 J 126000 J 129000 J 56600 J 

16.8 20.7 13.1 7.4 U 4.5 U 

10.7 13 10.8 U 3.9 U 3.9 U 

6.6 6.3 3 U 3.9 U 5.7 

5 U 5 U 5 U 5 U 5 U 

5870 J 6610 J 4680 J 2700 J 11000 J 

6.6 7.9 1 U 0.8 UJ 0.8 UJ 

43200 J 44300 J 20700 J 50200 J 32000 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-28S-01 
Shallow 
02/11198 

aU3 
MS-28S 

5 U 

0.2 U 

0.4 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

28 U 

14 U 

1 U 

46.3 J 

0.3 U 

1.9 U 

176000 J 

12.5 

3.9 U 

3.9 U 

5 U 

2260 J 

0.8 UJ 

33000 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (J,lg/L) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS (mg/L) 

ITOTAL SUSPENDED SOLIDS I 
GENERAL CHEMISTRY 

ANAL YTICAl RESULTS FOR UNFilTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-073-01 003-TW-OP1-01 003-TW-074-01 003-MS-280-01 003-MS-28I-01 
Shallow Shallow Shallow Deep Intermediate 

07/24/97 07/24/97 07/27/97 02/17198 02/11/98 

OU3 OU3 OU3 OU3 OU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

1820 J 1890 J 1010 J 415 251 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

29.4 J 27.6 J 24.8 J 4.3 U 4.3 U 

4340 J 4410 J 4100 J 2560 4260 

5 UJ 5 UJ 1 UJ 1 UJ 1 UJ 

3 U 3 U 3 U 3.7 U 3.7 U 

16800 J 17100 J 11100 J 14600 J 15100 J 

1.2 U 1 U 1.3 U 1.8 U 1.8 U 

9.6 U 9 U 2.2 2.9 U 2.9 U 

35.8 J 33.7 U 31.7 U 27.7 J 123 J 

9 25 

7.33 7.22 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-28S-01 
Shallow 

02/11198 

aU3 
MS-28S 

1240 

0.2 U 

4.3 U 

2990 

1 UJ 

3.7 U 

11500 J 

1.8 U 

2.9 U 

13.5 

8 

6.79 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·MS·290·01 003·MS·29I-01 003-MS-29S-01 003-MS-300-01 003-MS-301-01 
Deep Intermediate Shallow Deep Intermediate 

02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 

OU3 OU3 OU3 OU3 OU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 3.7 0.2 J 1 U 17 

1 U 1.9 1 U 1 U 0.9 J 

1 U 1 U 1 U 1 U 1.7 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.3 J 1 U 0.3 J 
2.7 46 54 1.6 5 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS-30S-01 
Shallow 

02/24/98 

OU3 
MS-30S 

0.3 J 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

0.5 J 

1 U 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (l.Ig/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,2'-OXYBIS( 1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

ANALYTICAL RESULTS FOR UNFilTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-290-01 003-MS-291-0 1 003-MS-29S-0 1 003-MS-300-01 003-MS-301-01 
Deep Intermediate Shallow Deep Intermediate 

02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 

OU3 OU3 OU3 OU3 OU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0_3 J 3.8 1 U 5 6.3 

1 U 1 U 0.4 J 1 U 1 U 

0.5 J 0.7 J 6 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1.8 720 18 13 150 

0_3 U 0.3 U 0.3 U 0.3 U 0.4 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-30S-01 
Shallow 

02/24/98 

OU3 
MS-30S 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

3.9 

0.3 U 

5 U 

5 U 

5 U 

5 U 

1 U 

20 U 

5 U 

5 U 

5 U 

20 U 

5 U 

2 U 

5 U 

5 U 



SAMPLE NUMBER: 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALATE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-290-01 003-MS-29I-01 003-MS-29S-O 1 003-MS-30D-01 003-MS-301-01 
Deep Intermediate Shallow Deep Intermediate 
02/16198 02116198 02116/98 03/03/98 02/24/98 

aU3 aU3 aU3 aU3 aU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

5 U 5 U 5 U 5 U 5 U 

3 U 3 U 3 U 3 U 3 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 UJ 5 UJ 5 UJ 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

20 UJ 20 UJ 20 UJ 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 2 U 3 U 

Blank space Indicates that the sample was not anatyzed for this particular parameter_ 
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003-MS-30S-01 
Shallow 
02/24/98 

aU3 
MS-30S 

5 U 

3 U 

20 U 

5 U 

5 U 

20 U 

20 U 

5 U 

5 U 

5 U 

5 U 

5 U 

20 U 

20 U 

5 U 

5 U 

5 U 

1 U 

1 U 

1 U 

5 U 

5 U 

5 U 

5 U 

1 U 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (j./g/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-290-01 003-MS-291-Dl 003-MS-29S-Dl 003-MS-300-Dl 003-MS-301-Dl 
Deep Intermediate Shallow Deep Intermediate 
02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 

OU3 OU3 OU3 OU3 OU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

5 U 5 U 5 U 5 U 5 U 

5 UJ 5 UJ 5 UJ 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS-30S-Dl 
Shallow 
02/24/98 

OU3 
MS-30S 

5 U 

5 U 

5 U 

1 U 

5 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

1 U 

1 U 

5 U 

2 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

5 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

PCBs (lJg/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (lJg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-29D-01 003-MS-291-01 003-MS-29S-01 003-MS-30D-Ol 003-MS-301-01 
Deep Intermediate Shallow Deep Intermediate 
02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 

aU3 aU3 aU3 aU3 aU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

36.3 28 U 28 U 28 U 29.6 U 

14 U 14 U 14 U 14 U 14 U 

1 U 1.4 1 U 1 U 1 U 

64.5 J 45.5 J 39.2 J 40.6 J 66.3 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 

120000 J 168000 J 169000 J 202000 159000 J 

6.5 11.9 13.6 16.2 13.4 

3.9 U 3.9 U 3.9 U 6.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

5 U 5 U 5 U 5 U 5 U 

465 J 6890 J 614 J 2630 J 2830 J 

0.8 UJ 0.8 UJ 0.8 UJ 0.8 U 0.8 U 

45300 J 43600 J 42200 J 63800 48000 J 

342 641 907 566 829 J 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-30S-01 
Shallow 

02/24/98 

aU3 
MS-30S 

0.2 U 

0.4 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

28 U 

14 U 

1 U 

29.5 J 

0.3 

1.9 U 

101000 J 

11.2 

3.9 U 

3.9 U 

5 U 

111 U 

1.3 

22900 J 

4.7 U 

0.21 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJg/L) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS (mg/L) 

ITOTAL SUSPENDED SOLIDS 

GENERAL CHEMISTRY 
I 

IPH 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-290-0 1 003-MS-29I-01 003·MS·29S-01 003·MS·30D-01 003·MS·301-01 
Deep Intermediate Shallow Deep Intermediate 
02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 

OU3 OU3 OU3 OU3 OU3 
MS-29D MS·291 MS-29S MS-30D MS-301 

4.3 U 4.3 U 11.1 4.3 U 4.3 U 

2600 2890 5130 2860 3140 

1 UJ 1 UJ 1 UJ 1 UJ 2.6 U 

3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 

28300 J 5690 J 25800 J 11600 17100 J 

1.8 U 1.8 U 2.2 9 UJ 1.8 U 

2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

20.3 J 229 J 18.5 J 8.8 U 89.3 J 

2 U 16 3 9 6 

7.26 7.1 6.95 7.37 7.25 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·MS·30S-01 
Shallow 

02/24/98 

OU3 
MS-30S 

4.3 U 

2280 

9.8 U 

3.7 U 

13100 J 

1.8 U 

2.9 U 

18.2 U 

2 U 

7.64 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (IJg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-31O-01 003-MS-31 1-01 003-MS-31S-01 003-MS-320-01 003-MS-32I-01 
Deep Intermediate Shallow Deep Intermediate 
02/26/98 02/18/98 02/17198 03/02/98 03/02/98 

aU3 aU3 aU3 aU3 aU3 
MS-31D MS-311 MS-31S MS-32D MS-321 

1 U 1 U 0.3 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 2.4 1.1 1 U 7.2 

1 U 1 U 1.6 1 U 13 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.6 J 1 U 1 U 1 U 0.4 J 

1.2 1 U 200 4.1 560 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 0.2 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-OP2-02 
Intermediate 

03/02198 

aU3 
MS-321 

003-MS-32I-01 

1 U 

1 U 

1 U 

1 U 

10 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

550 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (lJg/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (1J9/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-31 D-O 1 003-MS-31 1-01 003-MS-31S-01 003-MS-320-01 003-MS-32I-01 
Deep Intermediate Shallow Deep Intermediate 

02/26/98 02/18/98 02/17/98 03/02/98 03/02/98 

aU3 aU3 aU3 aU3 aU3 
MS-31D MS-311 MS-31S MS-32D MS-321 

1 U 1 U 1 U 1 U 0_2 J 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 0.6 J 

1 U 1 U 13 1.6 1300 

1 U 1 U 1 U 1 U 1 U 

0.7 J 1 U 82 3.4 14000 

0.3 U 0.3 U 0.3 U 0.3 U 7.8 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5.U 5 U 

1 U 1 U 1 U 1 U 1 U 

20 U 20 U 22 U 21 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 22 U 21 U 20 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

50 

003-MS-OP2-02 
Intermediate 

03/02/98 

aU3 
MS-321 

003-MS-32I-O 1 

1 U 

2 U 

1 U 

1 U 

1 U 

0.6 J 

1400 

1 U 

15000 

6.5 

5 U 

5 U 

5 U 

5 U 

1 U 

21 U 

5 U 

5 U 

5 U 

21 U 

5 U 

2 U 

5 U 

5 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (\Jg/L) 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALA IE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-31D-01 003-MS-31 1-01 003-MS-31 S-01 003-MS-320-01 003-MS-32I-01 
Deep Intermediate Shallow Deep Intermediate 
02/26/98 02/18/98 02117198 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 
MS-31D MS-311 MS-31S MS-32D MS-321 

5 U 5 U 5 U 5 U 5 U 

3 U 3 U 3 U 3 U 3 U 

20 U 20 U 22 U 21 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 22 U 21 U 20 U 

20 U 20 U 22 U 21 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 22 U 21 U 20 U 

20 U 20 U 22 U 21 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 6 U 5 U 2 U 1 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-OP2-02 
Intermediate 

03/02/98 

OU3 
MS-321 

003-MS-32I-01 

5 U 

3 U 

21 U 

5 U 

5 U 

21 U 

21 U 

5 U 

5 U 

5 U 

5 U 

5 U 

21 U 

21 U 

5 U 

5 U 

5 U 

1 U 

1 U 

1 U 

5 U 

5 U 

5 U 

5 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-31D-01 003-MS-31I-01 003-MS-31 S-O 1 003-MS-320-01 003-MS-32I-01 
Deep Intermediate Shallow Deep Intermediate 
02/26/98 02/18/98 02/17/98 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 
MS-31D MS-311 MS-31S MS-32D MS-321 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U. 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 11 U 11 U 10 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-OP2.n2 
Intermediate 

03/02/98 

OU3 
MS-321 

003-MS-32I.n1 

5 U 

5 U 

5 U 

5 U 

5 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

1 U 

1 U 

5 U 

2 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

5 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (pg/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (pg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS310-01 003-MS-311-01 003-MS-31 S-01 003-MS-320-01 003-MS-32I-01 
Deep Intermediate Shallow Deep Intermediate 
02/26/98 02/18/98 02/17/98 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 
MS·31O MS-311 MS-31S MS-32D MS-321 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

0.4 U 0.4 UJ 0.4 U 0.4 U 0.4 U 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

36.3 U 28 U 28 U 28 U 28 U 

14 U 14 U 14 U 14 U 14 U 

1 U 2.1 2.7 1 U 8 

53.6 J 31.6 J 87.2 J 59.8 J 88.1 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 

138000 J 375000 J 215000 J 114000 211000 

12 26.7 15.6 4.5 U 11.7 

3.9 U 3.9 U 5.9 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

5 U 5 U 5 U 9 5 U 

2830 J 6970 J 2560 J 2060 J 9010 J 

0.8 U 0.8 UJ 0.8 UJ 0.8 U 0.8 U 

55300 J 110000 J 57100 J 43000 62000 

331 J 1760 1600 341 850 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS·DP2-02 
Intermediate 

03/02/98 

OU3 
MS-321 

003-MS·32I-01 

0.2 U 

0.4 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

28 U 

14 U 

9.4 

89.7 J 

0.3 U 

1.9 U 

218000 

19.7 

3.9 U 

3.9 U 

7 

9280 J 

0.8 U 

63400 

872 

0.2 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (l1g/L) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS (mg/L) 

/TOTAL SUSPENDED SOLIDS I 
GENERAL CHEMISTRY 

/PH 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-31O-01 003-MS-31I-01 003·MS·31S-01 003·MS·32D-01 003·MS·32I-01 
Deep Intermediate Shallow Deep Intermediate 

02/26/98 02/18/98 02/17/98 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 
MS-31D MS·311 MS-31S MS-32D MS-321 

4.3 U 4.3 U 35 4.3 U 4.3 U 

3200 3860 4790 2290 2630 

1 UJ 5 UJ 1 UJ 1 UJ 5 UJ 

3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 

29400 J 8690 J 12200 J 29000 17700 

1.8 U 1.8 U 1.8 U 45 UJ 1.8 UJ 

2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

27.7 U 20.4 J 16.7 J 19.6 U 8.2 U 

5 12 6 5 20 

7.41 7.05 6.78 7.41 7.16 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS·DP2-02 
Intermediate 

03/02/98 

aU3 
MS-321 

003·MS·32I-01 

4.3 U 

2710 

5 UJ 

3.7 U 

18000 

9 UJ 

3.1 

7.6 

17 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1J9fL) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-32S-01 003-MS-33D-01 003-MS-331-Dl 003-MS-DP2-Dl 003-MS-33S-Dl 
Shallow Deep Intermediate Intermediate Shallow 

02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-331-Dl 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 1 U 1 U 1 U 1 U 

1.9 1 U 5.1 1 0.2 J 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.3 J 0.4 J 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 0.3 J 1.2 1 0.4 J 

170 2.5 580 570 2.3 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.3 J 0.3 J 1 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-Dl 
Shallow 

08/08/97 

OU3 
POl 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (",gIL) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (",gIL) 

l,2,4-TRtCHLOROBENZENE 

1,2-DICHLOROBENZENE 

l,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-32S01 003-MS-33D-01 003-MS-33I-01 003-MS-DP2-01 003-MS-33S-01 
Shallow Deep Intermediate Intermediate Shallow 
02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-33I-01 

1 U 1 U 0.7 J 0.6 J 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 0.3 J 1 J 1 U 

1 U 1 U 1 U 1 U 1 U 

2.1 22 6.8 6.3 1 U 

1 U 1 U 1.6 1.5 1 U 

110 0.3 J 1100 1100 7.2 

1 U 1 U 1 U 1 U 1 U 

370 7.5 59000 54000 87 

0.4 0.3 U 9.1 9.5 0.3 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-TW-P01-01 
Shallow 

08/08/97 

OU3 
P01 

1 U 

2 U 

1 U 

1 U 

0.7 J 

1 U 

1 U 

1 U 

1.6 

0.3 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

25 U 

2 U 

2 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-32S-0 1 003-MS-330-0 1 003-MS-33I-O 1 003-MS-OP2-01 003-MS-33S-0 1 
Shallow Deep Intermediate Intermediate Shallow 

02127/98 02/26/98 02/25/98 02/25/98 02/25/98 

aU3 aU3 aU3 aU3 aU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-33I-01 

5 U 5 U 5 U 5 U 5 U 

3 U 3 U 3 U 3 U 3 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-Ol 
Shallow 
08/08/97 

aU3 
POl 

10 U 

3 U 

25 U 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

1 U 

1 U 

1 U 

10 U 

5 U 

10 U 

1 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/L) 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A, H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-32S-01 003-MS-33D-01 003-MS-331-{)1 003-MS-DP2-{)1 003-MS-33S-{)1 
Shallow Deep Intermediate Intermediate Shallow 

02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-331-01 

1 U 3 U 2 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 1 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 1 J 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-{)1 
Shallow 

08/08/97 

OU3 
P01 

1 J 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (l-Ig/L) 

PCBs (1-I9/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (l-Ig/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS·32S-01 003-MS-330-01 003-MS-33I-01 003-MS-OP2-01 003-MS-33S-01 
Shallow Deep Intermediate Intermediate Shallow 

02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-33I-01 

5 U 5 U 5 U 5 U 5 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

28 U 37.5 U 567 J 712 J 28 U 

14 U 14 U 14 U 14 U 14 U 

6 J 1 U 1.1 U 1.6 U 1.3 U 

52.8 J 27.9 J 80.1 J 82.7 J 60.1 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 

200000 J 138000 J 182000 J 189000 J 85500 J 
9.5 11.3 18.8 16.1 7.2 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

6.7 6 5 U 8.6 5.9 

4580 J 2280 J 7940 J 8260 J 767 J 
0.8 1.7 0.8 U 0.8 U 0.8 U 

49900 J 55500 J 66400 J 69000 J 18900 J 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-TW-P01-01 
Shallow 

08/08/97 

OU3 
P01 

10 U 

10 U 

0.5 U 

1 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

207 

19 U 

1 U 

30.9 

0.4 

2 U 

71200 

19.1 J 
2 U 

3 U 

5 U 

2080 J 
1 U 

14900 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/L) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS (mg/L) 

ITOTAL SUSPENDED SOLIDS I 
GENERAL CHEMISTRY 

IPH I 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-32S-01 003-MS-330-01 003-MS-331-Dl 003-MS-OP2-D1 003-MS-33S-D1 
Shallow Deep Intermediate Intermediate Shallow 

02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 aU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-331-D1 

882 J 167 J 655 J 677 J 210 J 

0.2 U 0.2 U 0.2 U 0.57 0.2 U 

4.3 U 4.3 U 5.2 4.3 U 4.3 U 

3800 2980 3850 3840 3220 

1 UJ 1 UJ 1 UJ 1 UJ 12.5 U 

3.7 U 3.7 U 3_7 U 3.7 U 3.7 U 

37900 J 24600 J 127000 J 132000 J 12600 J 

1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 

2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

17.7 U 32.5 U 21.2 U 62.1 U 16.6 U 

10 3 35 37 2 U 

6.96 7.36 7.32 7.53 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-D1 
Shallow 

08108197 

aU3 
P01 

11-6 J 

0.2 U 

4 U 

2010 

4.6 U 

3 U 

5080 J 

1 U 

2 U 

19.3 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENT ANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02-01 003-TW-P03-01 003-TW-P04-01 003-TW-P05-01 003-TW-P06-01 
Shallow Shallow Shallow Shallow Shallow 
08/19/97 07112/97 09106/97 09/17/97 08/07/97 

aU3 aU3 aU3 aU3 aU3 
P02 P03 P04 P05 P06 

0.3 J 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 8.4 J 1 U 1.2 

1.4 1 U 20 U 1 U 0.7 J 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

5 UR 5 UR 100 UR 5 UR 5 UR 

5 UR 5 U 100 UR 5 UR 5 UR 

5 U 5 U 100 U 5 U 5 U 

5 UR 5 UR 100 UR 5 UR 5 UR 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 UJ 1 U 20 U 1 UJ 1 U 

1 U 1 U 20 U 1 U 1 UJ 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 0.3 J 20 U 1 U 1 U 

80 3.9 510 1 U 270 

1 UJ 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 820 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW -DP1-02 
Shallow 

08/07/97 

aU3 
P06 

003-TW-P06-01 

1 U 

1 U 

1 U 

1.2 

0.7 J 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

260 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (~g/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2·CHLORONAPHTHALENE 

2·CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02-01 003-TW-P03-01 003-TW-P04-01 003-TW-P05-01 003-TW-P06-Ol 
Shallow Shallow Shallow Shallow Shallow 
08/19/97 07/12/97 09/06/97 09/17197 08/07/97 

aU3 aU3 aU3 aU3 aU3 
P02 P03 P04 P05 P06 

1 U 1 U 780 1 U 1 U 

2 U 2 U 40 U 2 U 2 U 

1 U 1 U 750 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1.8 1 U 

1 U 1 U 34 1 U 1 U 

30 1 U 20 U 1 U 11 

1 UJ 1 U 20 U 1 UJ 1 U 

320 10 20 U 1.2 4.9 

0.3 U 0.3 U 6 U 0.3 U 0.3 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

26 U 26 U 26 U 26 U 25 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 3 J 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP1-02 
Shallow 
08/07/97 

aU3 
P06 

003-TW-P06-Ol 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

11 

1 U 

4.3 

0.3 J 

11 U 

11 U 

11 U 

11 U 

27 U 

11 U 

11 U 

11 U 

11 U 

2 U 

2 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER 
DEPTH: 

SAMPLE DATE: 
INVESTIGA nON 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~gIL) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAI?HTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,ljPERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXYjMETHANE 

BIS(2-CHLOROETHYLjETHER 

BIS(2-CHLOROISOPROPYLj ETHER 

BIS(2-ETHYLHEXYLjPHTHALA IE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02-01 003-TW-P03-01 003-TW-P04-01 003-TW-P05-01 003-TW-P06-01 
Shallow Shallow Shallow Shallow Shallow 
08/19/97 07/12/97 09/06/97 09/17197 08/07/97 

OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

3 U 3 U 3 U 3 U 3 U 

26 U 26 U 26 U 26 U 25 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

26 U 26 U 26 U 26 U 25 U 

26 U 26 U 26 U 26 U 25 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

26 U 26 UJ 26 U 26 U 25 U 

26 U 26 U 26 U 26 U 25 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 11 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 UJ 11 UJ 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP1-02 
Shallow 
08/07/97 

OU3 
P06 

003-TW-P06-01 

3 U 

27 U 

11 U 

11 U 

27 U 

27 U 

11 U 

11 U 

11 U 

11 U 

11 U 

27 U 

27 U 

11 U 

11 U 

11 U 

1 U 

1 U 

1 U 

11 U 

5 U 

11 U 

1 U 

11 U 

11 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (lIg/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-OI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAl RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02-01 003-TW-P03-D1 003-TW-P04-01 003-TW-P05-D1 003-TW-P06-D1 
Shallow Shallow Shallow Shallow Shallow 

08/19/97 07/12/97 09/06/97 09/17/97 08/07/97 

OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

1 J 1 J 11 U 10 U 10 U 

10 U 10 UJ 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

1 J 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 11 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP1-D2 
Shallow 

08/07/97 

OU3 
P06 

003-TW-POS-D1 

11 U 

11 U 

11 U 

11 U 

11 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

1 U 

1 U 

11 U 

2 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (1J9/L) 

IpYRIDINE 

PCBs (lJgIL) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (lJg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003- TW-P02-01 003-TW-P03-01 003-TW-P04-01 003-TW-P05-01 003-TW-P06-01 
Shallow Shallow Shallow Shallow Shallow 

08/19/97 07/12/97 09/06/97 09117197 08/07197 

OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

10 U 10 UJ 11 UJ 10 U 10 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

1 U 1 U 1.1 U 1 U 1 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

503 J 404 J 26 U 26 U 18 U 

19 U 19 U 16 U 16 U 19 U 

1 U 1 U 2.1 J 1 U 3.2 U 

56.9 J 92.2 J 43.1 J 23 J 115 J 
0.3 U 0.3 U 0.3 U 0.3 0.3 U 

2 U 2 U 2 U 2 U 2 U 

175000 J 184000 J 140000 J 94100 220000 J 
26.2 U 23.3 6.4 6.6 16.8 U 

4.8 U 7.6 U 5 U 5 U 3.1 U 

3 U 3 U 3 U 3 U 3 U 

5 U 5 U 5 U 5 U 5 UR 

8970 J 4460 J 5070 J 1080 J 4350 J 
1 U 1 U 1 U 1 U 1 U 

36300 J 40500 J 45400 J 22900 40000 J 
488 J 1850 453 J 28 J 2260 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-OP1-02 
Shallow 

08107197 

OU3 
P06 

003-TW-P06-01 

11 U 

0.52 U 

1 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

18 U 

19 U 

2.8 U 

112 J 
0.3 U 

2 U 

214000 J 
17.6 U 

2.3 U 

3 U 

5 UR 

4170 J 
1.2 U 

38600 J 
2190 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/l) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02-01 003-TW·P03-01 003-TW-P04-U1 003-TW-P05-U1 003-TW-P06-01 
Shallow Shallow Shallow Shallow Shallow 
08/19/97 07/12/97 09/06/97 09117197 08/07/97 

OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

11 24.5 5 U 5 U 8.9 U 

4680 4580 3790 1660 5610 J 

9.6 J 1 UJ 1 UJ 52.7 J 1 UJ 

3 U 3 U 4.2 U 3 U 3 U 

10800 J 16000 J 8750 J 10300 J 16500 J 

1 U 1 UJ 1 UJ 1 U 1.1 J 

3 U 3.6 2 U 2 U 2.3 

27.2 J 26.7 J 5.9 U 6.2 U 12.9 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP1-U2 
Shallow 

08/07/97 

OU3 
P06 

003-TW-P06-01 

0.2 U 

9.8 U 

5370 J 

1 UJ 

3 U 

15900 J 

1 U 

2 U 

12.3 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

VOLA TILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW -P07 -0 1 003-TW-P08-01 003-TW-P09-01 003-TW-P10-01 003-TW-DP1-04 
Shallow Shallow Shallow Shallow Shallow 
07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

aU3 aU3 aU3 aU3 aU3 
P07 P08 P09 Pl0 P10 

003-TW-P10-01 

16 0.4 J 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

0.5 J 1 U 1 U 1000 U 1 U 

6.2 5.5 22 1000 U 11 

5.2 1.4 13 1000 U 19 

0.3 J 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

5 UR 5 UR 5 UR 5000 UR 5 UR 

5 U 5 UR 5 UR 5000 UR 5 UR 

5 U 5 U 5 U 5000 U 5 U 

5 UR 5 UR 5 UR 5000 UR 5 UR 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

61 220 99 730 J 760 

1 U 1 UJ 1 U 1000 U 1 UJ 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 0.3 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P11-01 
Shallow 

09/09/97 

aU3 
P11 

10 U 

10 U 

10 U 

8.3 J 

4.6 J 

10 U 

10 U 

50 UR 

50 UR 

50 U 

50 UR 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

56 

10 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (lJg/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (lJg/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-01 003-TW-P08-01 003-TW-P09-01 003-TW-P10-01 003-TW-DP1-04 
Shallow Shallow Shallow Shallow Shallow 
07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

OU3 OU3 OU3 OU3 OU3 
P07 P08 P09 P10 P10 

003-TW-P10-01 

1 U 1 U 1 U 1000 U 0.5 J 

2 U 2 U 2 U 640 J 5 U 

1 U 1 U 1 U 1000 U 0.3 J 

1 U 1 U 1 U 1000 U 1 U 

1 1 U 6.9 1000 U 1 U 

1 U 1 U 1 U 240 J 0.8 J 

77 3 4.1 1900 1800 

1 U 1 UJ 1 U 1000 U 1 UJ 

510 100 880 39000 36000 

0.2 J 0.3 U 40 300 U 16 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

25 U 26 U 26 U 25 U 26 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-TW-P11-01 
Shallow 

09/09/97 

OU3 
P11 

10 U 

20 U 

10 U 

10 U 

7.8 J 

10 U 

3.7 J 

10 U 

930 

3 U 

11 U 

11 U 

11 U 

11 U 

27 U 

11 U 

11 U 

11 U 

11 U 

2 U 

2 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER: 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (J.l9/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHAlJI. TE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-01 003-TW-P08-01 003-TW-P09-01 003-TW-P10-01 003-TW-OP1-04 
Shallow Shallow Shallow Shallow Shallow 
07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

aU3 aU3 aU3 aU3 aU3 
P07 P08 P09 P10 P10 

003-TW-P10-01 

3 U 3 U 3 U 3 U 3 U 

25 U 26 U 26 U 25 U 26 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

25 U 26 U 26 U 25 U 26 U 

25 U 26 U 26 U 25 U 26 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

25 UJ 26 U 26 UJ 25 U 26 U 

25 U 26 U 26 U 25 U 26 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

10 UJ 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 

69 

003-TW-P11-01 
Shallow 
09109197 

aU3 
P11 

3 U 

27 U 

11 U 

11 U 

27 U 

27 U 

11 U 

11 U 

11 U 

11 U 

11 U 

27 U 

27 U 

11 U 

11 U 

11 U 

1 U 

1 U 

1 U 

11 U 

5 U 

11 U 

1 U 

11 UJ 

11 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/l) 

BUTYlBENZYlPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYl PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYl PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-01 003-TW-P08-01 003-TW-P09-01 003-TW-P10-01 003-TW-DP1-04 
Shallow Shallow Shallow Shallow Shallow 

07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

aU3 aU3 aU3 aU3 aU3 
P07 P08 P09 P10 P10 

003-TW-P10-01 

1 J 10 U 10 U 10 U 11 U 

10 UJ 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 1 J 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 UJ 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P11-01 
Shallow 

09/09/97 

aU3 
P11 

11 U 

11 U 

11 U 

11 U 

11 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

1 U 

1 U 

11 U 

2 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (l.Ig/L) 

IpYRIDINE 

PCBs (l.Ig/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (l.Ig/l) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

~ADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-0l 003-TW-P08-01 003-TW-P09-01 003-TW-Pl0-01 003-TW-OP1-04 
Shallow Shallow Shallow Shallow Shallow 
07112197 09103197 08124197 09105197 09105197 

OU3 OU3 OU3 OU3 OU3 
P07 P08 P09 Pl0 Pl0 

003-TW-Pl0-01 

10 UJ 10 UJ 10 U 10 UJ 11 UJ 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

1 U 1 U 1 U 1 U 1 U 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

664 J 650 J 108 U 108 U 57 U 

19 U 16 U 19 U 16 U 16 U 

2.2 U 1.8 1 U 7.4 6.8 

31.7 J 51.4 J 73.3 J 67 J 67.3 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 2 U 

123000 J 188000 J 178000 J 141000 J 142000 J 

9.6 31 13.5 8.5 6.9 

4 U 9.9 2.3 U 5 U 5 U 

4.4 3.4 3 U 3 U 3 U 

5 U 5 U 5 U 17 17.5 

3290 J 10200 J 2340 U 7150 J 7120 J 

1 U 1 U 1 UJ 1.2 1 U 

30400 J 45100 J 32300 J 38600 J 39300 J 

1540 2160 J 532 J 659 J 662 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P11-01 
Shallow 
09109197 

OU3 
Pll 

11 UJ 

0.53 U 

1.1 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

26 U 

16 U 

5.8 

70.1 J 

0.3 U 

2 U 

128000 J 

12.4 

5 U 

5.9 U 

5 U 

1390 J 

1 U 

58200 J 

2770 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJg/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-01 003-TW-P08-01 003-TW-P09-01 003-TW-P10-01 003-TW-DP1-04 
Shallow Shallow Shallow Shallow Shallow 

07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

OU3 OU3 OU3 OU3 OU3 
P07 P08 P09 Pl0 P10 

003-TW-Pl0-Ol 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

8.7 29.7 6.4 5 U 5 U 

3990 4610 3570 J 2710 2730 

27.7 J 1 UJ 20.8 J 1 UJ 1 UJ 

3 U 3 U 3 U 3 U 3 U 

12200 J 11600 J 54900 18800 J 19100 J 

1 U 1 U 2.4 U 1 UJ 1 UJ 

4.5 2 U 2.8 U 2 U 2 U 

25 J 63.8 J 9.7 U 4.3 U 9.8 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-TW-Pll-01 
Shallow 

09/09/97 

OU3 
Pll 

0.2 U 

9.7 

3690 

5 UR 

3 U 

13500 J 

1 U 

2 U 

6.3 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (llg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-PI2-01 GW-Ol GW-02 DUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17195 04/17195 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01fTW-01 SB-04fTW-02 SB-04fTW-02 SB-06fTW-03 

GW-02 

0.6 J 1000 U 9 100 U 9 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1.8 1000 U 22 16 9 

1.4 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

12000 180 160 100 

1 U 1000 U 10 U 100 U 10 U 

5 UR 1000 U 10 U 270 10 U 

5 UR 1000 U 10 U 100 U 10 U 

5 U 1000 U 10 U 100 U 10 U 

5 UR 1000 U 17U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 UJ 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 31 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

4.8 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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1 I 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (J.lg/L) 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (J.lg/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DlCHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P12·01 GW·01 GW-02 OUP-03 GW'{)3 
Shallow Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17195 04/17/95 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01/TW-01 SB-04/TW-02 SB-04/TW-02 SB-06/TW-03 

GW'{)2 

1 U 1000 U 10 U 100 U 10 U 

1 U 

2 U 1000 U 10 U 100 U 10 U 

1 U 

1 U 1000 U 10 U 100 U 10 U 

3.8 160 5 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

0.5 J 

1 U 1000 U 10 U 100 U 10 U 

210 140000 1200 1200 1700 

0.3 U 1000 U 10 U 100 U 10 U 

1000 U 10 U 100 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

27 U 25 U 25 U 25 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 5 10 U 10 U 10 U 

11 U 25 U 25 U 25 U 25 U 

2 U 10 U 10 U 10 U 10 U 

2 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

1 1 



SAMPLE NUMBER 

DEPTH 

SAMPLE DATE 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (J.lg/L) 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,S-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P12-01 GW-Ol GW-02 OUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 

08/10/97 04/17/95 04/17/95 04/17/95 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-Ol/TW-Ol SB-04/TW-02 SB-04/TW-02 SB-OS/TW-03 

GW-02 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

3 U 2 10 U 10 U 10 U 

27 U 25 U 25 U 25 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

27 U 25 U 25 U 25 U 25 U 

27 U 25 U 25 U 25 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 11 10 U 10 U 10 U 

27 U 25 U 25 U 25 U 25 U 

27 U 25 U 25 U 25 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U -10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

5 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYL PHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TWP12·01 GW-01 GW-02 DUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17/95 04/17/95 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01/TW-01 SB-04/TW-02 SB-04/TW-02 SB-06/TW-03 

GW-02 

1 U 10 U 10 U 10 U 10 U 

11 U 

1 J 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 
-

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

2 U 10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 25 U 25 U 25 U 25 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

1 I 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 

LOCATION 
FIELD DUPLICATE OF: 

SEMIVOLATILES (lJg/L) 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

PCBs (1J9/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (lJg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TWP 12-0 1 GW-01 GW-02 OUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17195 04/17195 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01/TW-01 SB-04/TW-02 SB-04/TW-02 SB-06/TW-03 

GW-02 

11 U 10 U 10 U 10 U 10 U 

11 U 10 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 

0.52 U 1 U 1 U 1 U 

1 U 2 U 2 U 2 U 

052 U 1 U 1 U 1 U 

0.52 U 1 U 1 U 1 U 

0.52 U 1 U 1 U 1 U 

0.52 U 1 U 1 U 1 U 

0.52 U 1 U 1 U 1 U 

253 19400 8500 6280 8450 

19 U 50 U 50 U 50 U 50 U 

10.1 J 11 4.2 3.8 3.9 

138 380 154 142 137 

0.3 1 U 1 U 1 U 1 U 

2 U 3.7 U 3 U 3 U 5.6 U 

162000 132000 215000 187000 144000 

12.8 U 286 24.4 U 25.1 U 28.9 U 

2 U 23.8 12.2 10.6 12.7 

3 U 172 28.7 U 24.9 U 43.1 J 

5 U 291 10 U 10 U 10 U 

18100 J 27000 14100 10400 15300 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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1 1 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (J.lg/LI 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TW·P12·01 GW-01 GW-02 DUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 

08/10/97 04/17/95 04/17195 04/17195 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-011TW-01 SB-041TW-02 SB-041TW-02 SB-061TW-03 

GW-02 

1 U 10 2.3 2.3 5.1 J 

34000 J 47900 65700 57000 42100 

475 J 993 1520 1250 862 

0.2 U 0.14 U 0.14 U 0.13 U 0.1 U 

4 U 63.6 U 24.9 U 24.3 U 38.9 U 

3540 9430 6610 5470 6430 

5 UR 4 U 4 U 4 U 33.3 

3 U 5 U 5 U 5 U 5 U 

13100 J 89100 10100 8950 9960 

1 U 5 U 5 U 5 U 5 U 

2 U 53.9 30.4 22.6 33.7 

9.6 U 159 36.8 U 26.1 U 31.8 U 

7.53 6.95 6.95 7.34 

Blank space indicates that the sample was not analyzed for this particular parameter. 

1 1 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-003-F1 003-TW-004-F1 003-TW-006-F1 003·TW·OO7·F1 
Shallow Shallow Shallow Shallow 

07/14/97 07/22/97 07/09/97 08/21/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

18 U 18 U 18 U 18 U 

19 U 19 UJ 19 U 19 U 

1.5 U 1 U 1 U 1 U 

53.8 J 35.4 J 91.5 J 11.9 U 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

169000 J 265000 J 130000 J 156000 J 

10.3 13.4 6 U 10 

2 U 5.7 U 7.1 U 4.5 U 

3 U 3 U 3 U 3 U 

5070 J 5160 J 12300 J 1070 J 

1 UJ 1 U 1 UJ 1 UJ 

42800 J 81200 J 26000 J 29200 J 

675 J 1090 J 1520 J 807 J 

0.2 U 0.2 U 0.2 U 0.2 U 

6.4 8.8 J 30.9 12.3 

2800 5930 4920 2850 J 

1 UJ 1 UJ 1 UJ 1 UJ 

3 U 3 U 3 U 3 U 

7850 J 13800 J 22800 J 9100 

1 UJ 1 UJ 1 UJ 1 UJ 

2 U 2.3 U 2 U 2 U 

18.6 U 24.9 U 43.9 J 7.5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003·TW-008-F1 003·TW-013·F1 
Shallow Shallow 
07/21/97 07/15/97 

OU3 OU3 
AOC08/AOC09 AOC13/AOC14 

18 U 18 U 

19 U 19 U 

1 U 2.1 U 

39.8 J 35.7 J 

0.3 U 0.3 U 

2 U 2 U 

106000 J 135000 J 

6.3 10.2 

2 U 7.1 U 

3 U 3 U 

1110 J 1750 J 

1 U 1 UJ 

25600 J 22100 J 

117 J 1300 J 

0.2 U 0.2 U 

4 U 8 

2580 3950 

47 J 5 UJ 

3 U 3 U 

11100 J 8630 J 

1 UJ 1 U 

2.5 U 2 J 

23.3 U 7.5 J 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (llg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-O 15-F 1 003-TW-016-F1 003-TW-017-F1 003-TW-018-F1 

Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 

OU3 OU3 OU3 OU3 
AOC15 AOC16 AOC17 AOC18 

26 U 18 U 18 U 18 U 

16 U 19 U 19 U 19 U 

1 U 1 U 1 U 1 U 

14.7 55.7 J 78.6 J 55.2 J 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

74400 196000 J 193000 J 171000 J 

6 U 13 12 10.2 

5 U 7 7.2 9 

3 U 3 U 3 U 3 U 

1350 J 2690 J 4270 J 3070 J 

1 U 1 U 1.1 1 U 

18100 42600 J 31600 J 37700 J 

131 J 1080 J 1610 J 2920 J 

0.2 U 0.2 U 0.2 U 0.2 U 

5 U 33.7 J 20.6 U 24.6 

2480 4590 4400 4370 

49 J 1 UJ 1 UJ 1 U 

3 U 3 U 3 U 3 UJ 

9550 J 9350 J 11800 J 6240 J 

1 UJ 1 U 1 U 1 U 

2 U 2.2 U 2 U 2 U 

7.7 U 20.4 U 12.9 U 18.4 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

2 

003-TW-023-F 1 003-lW-026-F1 

Shallow Shallow 
08/09/97 09/20/97 

OU3 OU3 
AOC23 AOC26 

18 U 26 U 

19 U 16 U 

1 U 3.5 

56 59.1 J 

0.4 0.3 U 

2 U 2 U 

107000 148000 

11.6 U 6 U 

2 U 5 U 

3 U 3 U 

1560 J 13400 J 

1 U 1 U 

25700 J 43900 

739 J 872 J 

0.2 U 0.2 U 

4 U 5 U 

3350 4080 

21 J 1 UJ 

3 U 3 U 

7710 J 13400 J 

1 UJ 1 U 

2 U 2 U 

6.1 U 10.7 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (J,lg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027-F1 003-TW-028-F 1 003-TW-029-F 1 003-TW-030-F 1 

Shallow Shallow Shallow Shallow 

08/22/97 09/16/97 09/15/97 08/23/97 

OU3 OU3 OU3 OU3 

AOC27 AOC28 AOC29 AOC30 

18 U 26 U 26 U 18 U 

19 U 16 U 16 U 19 U 

1 U 1.7 J 1 U 1 U 

43 J 35.8 J 56.6 J 27.9 J 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

78700 J 112000 J 68300 J 52000 J 

7.2 11.8 8.1 7.2 

2 U 5 U 5 U 2 U 

3 U 5.2 U 6.7 U 3 U 

1320 J 2080 J 448 J 528 J 

1 UJ 1 U 1 U 1 UJ 

16400 J 25800 J 15700 J 10700 J 

53.8 J 751 J 31.6 J 20.4 J 

0.2 U 0.2 U 0.2 U 0.2 U 

4 U 5 U 5 U 4 U 

2620 J 2910 3140 2280 J 

31 J 1 UR 15.8 J 22.5 J 

3 U 3 U 3 U 3 U 

10500 7760 J 44100 J 38300 

1.9 J 1.8 U 2.6 U 1.4 J 

2 U 2.7 U 2 U 2 U 

8 U 4.5 U 4.1 U 7.3 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

003-TW-DP1-F3 003-TW-032-F1 

Shallow Shallow 

08/23/97 08/26/97 

OU3 OU3 

AOC30 AOC32 

003-TW-030-F1 

18 U 18 U 

19 U 19 U 

1 U 1 U 

28.8 J 35 J 

0.3 U 0.3 

2 U 2 U 

51600 J 137000 J 

7.2 13.8 

2 U 13.8 U 

3 U 3 U 

524 J 1950 J 

1 U 1 U 

10700 J 25000 J 

23 J 1520 J 

0.2 U 0.2 U 

4 U 14.6 

2230 J 3670 J 

14.7 J 1 UJ 

3 U 3 U 

39800 18800 

1 UJ 1 UJ 

2 U 2 U 

9 U 6.1 U 



SAMPLE NUMBER 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-033-F 1 003-TW-034-F 1 003-TW-035-Fl 003-TW-036-F 1 

Shallow Shallow Shallow Shallow 
09/08/97 07/29/97 07/28/97 08/12/97 

OU3 OU3 OU3 OU3 
AOC33 AOC34 AOC35 AOC36 

26 U 18 U 18 U 18 U 

16 U 19 U 19 U 19 U 

1 U 22.9 J 1 U 2.9 

55.4 J 127 J 65.6 J 32.4 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

87100 J 163000 J 81600 J 48100 

13.2 12.6 6.3 6 U 

5 U 2 U 2 U 5.3 

3.2 U 3 U 3 U 3 U 

846 J 1850 J 753 J 391 J 

1 U 1 U 1 U 1 U 

20900 J 37000 J 15100 J 10100 J 

26.6 J 25.8 J 26.1 J 76.1 J 

0.2 U 0.2 U 0.2 U 0.2 U 

5 U 4 U 4 U 4.1 

4270 3930 J 3750 J 4940 

67.4 J 49.9 J 16.1 J 131 J 

3 U 3 U 3 U 3 U 

34800 J 28900 J 43500 J 109000 J 

1.8 U 1 UJ 1 UJ 1 UJ 

2 U 2.4 2 U 3.1 

4 U 9.8 U 6.8 U 8 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

4 

003-TW-037-Fl 003-TW-038-F 1 

Shallow Shallow 
08/06/97 07/23/97 

OU3 OU3 
AOC37 AOC38 

18 U 18 U 

19 U 19 U 

1 U 1 U 

112 85.2 J 

0.3 0.3 

2 U 2 U 

216000 180000 J 

19 U 10.1 

4.5 13.1 J 

3 U 3 U 

3940 J 4610 J 

1 U 1 U 

39200 J 48800 J 

2200 J 1490 J 

0.2 U 0.2 U 

6.3 9.1 

5350 3740 

116 J 5 UJ 

3 U 3 U 

16100 J 11600 J 

1 UJ 1 UJ 

2.5 3.4 U 

8.9 U 21.7 U 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-F 1 003-TW-046-F1 003-TW-047-F1 003-TW-DP1-F5 

Shallow Shallow Shallow Shallow 
09/25/97 09/19/97 09/23/97 09/23/97 
OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 

003-TW-047-F1 

26 U 26 U 26 U 26 U 

16 U 16 U 16 U 16 U 

1 J 1 U 1 U 1 U 

36.6 J 44.4 J 113 110 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

175000 J 63600 202000 201000 

11.6 6 U 13.4 13.1 

6.5 5 U 5 U 5 U 

3.3 3 U 3 U 3 U 

987 J 391 J 1840 J 1850 J 
1 U 1 U 1 U 1 U 

49600 J 15200 50100 48500 

851 188 J 678 J 678 J 

0.2 U 0.2 U 0.2 U 0.2 U 

13.8 5 U 8.4 U 11.7 U 

4620 3690 3640 3650 

1 UJ 31 J 1 UJ 1 UJ 

3 U 3 U 3 U 3 U 

11300 J 53500 J 110000 J 105000 J 

1 UJ 1 U 1 UJ 1 UJ 

2 U 2 U 2 U 2 U 

11.6 U 9.3 U 10.1 U 9.2 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

5 

003-TW-050-F 1 003-TW-054-F 1 

Shallow Shallow 
09/24/97 08/04/97 

OU3 OU3 
AOC50 AOC54 

26 U 18 U 

16 U 19 U 

1 U 1 U 

56 J 96.1 J 
0.3 U 0.3 U 

2 U 2 U 

190000 J 149000 J 
8.8 9.9 

5 U 2 U 

3 U 3 U 

2560 J 2090 J 
1 UJ 1 U 

34300 J 29600 J 

920 152 J 

0.2 U 0.2 U 

5 U 4.5 

3980 4120 J 

1 UJ 5 UJ 

3 U 3 U 

15300 J 38800 J 

1 UJ 1 UJ 

2.2 U 2 U 

14.5 U 14.1 U 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (\Jg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-F 1 003-TW-058-F 1 003-TW-063-F 1 003-TW-068-F 1 

Shallow Shallow Shallow Shallow 
08/24/97 08/20/97 08/05/97 09/21/97 

OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 

18 U 18 U 18 U 26 U 

19 U 19 U 19 U 16 U 

1 U 1 U 1 U 2.5 

110 J 24.9 J 35 63.9 J 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2.2 U 2 U 

139000 J 77000 J 112000 204000 

111 10.5 U 15.7 U 10.7 

2.1 U 2 U 2.4 5 U 

3 U 3 U 3 U 3 U 

1760 J 844 J 1300 J 2180 J 

1 U 1 U 1 U 1 U 

23200 J 20400 J 23600 J 48800 

284 J 532 J 62.4 J 369 J 

0.2 U 0.2 U 0.2 U 0.2 U 

8.6 4 U 4 U 5 U 

4590 J 3480 2150 2410 

78.8 J 78.4 22.8 J 1 UJ 

3 U 3 U 3 U 3 U 

50100 19800 J 13800 J 52100 J 

3.6 U 1 U 1 U 1 UJ 

2 U 2 U 2.5 2 U 

8.7 U 7 U 6.1 U 12.6 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

6 

003-TW-070-F1 003-TW-071-F 1 

Shallow Shallow 
09/04/97 09/18/97 

OU3 OU3 
AOC70 AOC71 

26 U 26 U 

16 U 16 U 

1 U 1 U 

84.3 J 66.1 J 

0.3 U 0.3 U 

2 U 2 U 

226000 J 134000 

12.1 6.2 

6.6 5 U 

3 U 3 U 

4570 J 1870 J 

1 U 1 U 

46100 J 34900 

1440 J 1000 J 

0.2 U 0.2 U 

10.2 5 U 

3580 2860 

1 UJ 1 UJ 

3 U 3 U 

9300 J 8030 J 

1 UJ 1 U 

2 U 2 U 

8.8 U 10.5 U 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (1J9/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TW·073·F1 003· TW ·OP 1·F 1 003·TW·074-F1 003-MS-280-F1 
Shallow Shallow Shallow Deep 
07/24/97 07/24/97 07/27/97 02/17/98 

aU3 aU3 aU3 aU3 
AOC73 AOC73 AOC74 MS-28D 

003-TW-073-F1 

18 U 18 U 18 U 28 U 

19 U 19 U 19 U 14 U 

1.4 1 U 1 U 1 U 

87.7 J 88.9 J 56.4 J 43.6 J 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 1.9 U 

185000 J 186000 J 124000 J 128000 J 

13.1 13.8 6.3 10.8 

8.2 8.5 6.2 3.9 U 

3 U 3 U 3 U 3.9 U 

3610 J 2770 J 1640 J 1290 J 

1.2 1 U 1 U 0.8 UJ 

40200 J 40300 J 20000 J 49400 J 

1590 J 1550 J 927 J 407 

0.2 U 0.2 U 0.2 U 0.2 U 

23.8 J 22.1 U 19.1 4.3 U 

4250 4260 4080 J 2510 

1 UJ 1 UJ 1.3 U 1 UJ 

3 U 3 U 3 U 3.7 U 

17300 J 17400 J 11200 J 14500 J 

1 U 1 U 1 UJ 1.8 U 

2.5 U 2.3 U 2 U 2.9 U 

24.8 U 24.6 U 8.8 U 13.8 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

7 

003-MS-281-F 1 003-MS-28S-F1 
Intermediate Shallow 
02/11198 02/11/98 

aU3 aU3 
MS-281 MS-28S 

28 U 28 U 

14 U 14 U 

1 U 1 U 

4.7 U 47.7 J 

0.3 U 0.3 U 

1.9 U 1.9 U 

48300 J 179000 J 

4.5 U 12.1 

3.9 U 3.9 U 

3.9 U 3.9 U 

4690 J 2280 J 

0.8 UJ 0.8 UJ 

30600 J 33900 J 

212 1280 

0.44 0.2 U 

4.3 U 4.6 

4280 2990 

1 UJ 1 UJ 

3.7 U 3.7 U 

14900 J 11900 J 

1.8 U 1.8 U 

2.9 U 2.9 U 

28.7 J 16.8 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-29D-F 1 003-MS-291-F1 003-MS-29S-F 1 003-MS-30D-F1 
Deep Intermediate Shallow Deep 
02/16/98 02/16/98 02/16/98 03/03/98 

OU3 OU3 OU3 OU3 
MS-29D MS-291 MS-29S MS-30D 

28 U 28 U 28 U 28 U 

14 U 14 U 14 U 14 U 

1 U 1.1 1 U 1 U 

63.9 J 45.4 J 37.9 J 42.4 J 

0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 

118000 J 171000 J 166000 J 210000 

9.1 17.7 11.4 18.2 

3.9 U 3.9 U 3.9 U 7.6 U 

3.9 U 3.9 U 3.9 U 3.9 U 

171 J 5030 J 575 J 2510 J 

0.8 UJ 0.8 UJ 0.8 UJ 0.8 U 

45400 J 44900 J 41600 J 66300 

339 648 892 588 

0.2 U 0.2 U 0.2 U 0.2 U 

4.3 U 4.3 U 11.2 4.3 U 

2580 2860 5100 2990 

1 UJ 1 UJ 1 UJ 5 UJ 

3.7 U 3.7 U 3.7 U 3.7 U 

28200 J 5790 J 25500 J 12100 

1.8 U 1.8 U 1.8 U 9 UJ 

2.9 U 2.9 U 2.9 U 2.9 U 

17.7 J 87.8 J 16.4 J 5.4 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

8 

003-MS-301-F1 003-MS-30S-F 1 
Intermediate Shallow 

02/24/98 02/24/98 

OU3 OU3 
MS-301 MS-30S 

28 U 28 U 

14 U 14 U 

1 U 1 U 

64.2 J 28.9 J 

0.3 U 0.3 

1.9 U 1.9 U 

156000 J 98600 J 

9.4 11.8 

3.9 U 3.9 U 

3.9 U 4.1 

1380 J 56.7 U 

0.8 U 0.8 U 

47300 J 22500 

814 J 3.8 

0.2 U 0.2 U 

4.3 U 4.3 U 

3010 2320 

1 UJ 5.7 U 

3.7 U 3.7 U 

16900 J 12900 J 

1.8 U 1.8 U 

2.9 U 2.9 U 

13.3 U 22.8 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·MS-31O-F1 003-MS·311-F 1 003-MS-31 S-F 1 003-MS-320-F1 
Deep Intermediate Shallow Deep 
02/26/98 02/18/98 02/17/98 03/02/98 

aU3 aU3 aU3 aU3 
MS-31D MS-311 MS-31S MS-32D 

28 U 28 U 28 U 28 U 

14 U 14 U 14 U 14 U 

1 U 3 2.6 1 U 

52.3 J 30.3 J 86.5 J 59.7 J 

0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 

136000 J 371000 J 214000 J 117000 

8.1 22 20.1 6.8 

3.9 U 3.9 U 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 

1520 J 5770 J 2410 J 763 J 

0.8 U 0.8 UJ 0.8 UJ 0.8 U 

54700 J 109000 J 56800 J 43900 

317 J 1740 1580 345 

0.2 U 0.2 U 0.2 U 0.2 U 

4.3 U 4.3 U 32.2 4.3 U 

3130 3790 4810 2310 

1 UJ 5 UJ 1 UJ 1 UJ 

3.7 U 3.7 U 3.7 U 3.7 U 

29100 J 8600 J 12200 J 29600 

1.8 U 1.8 U 1.8 U 45 UJ 

2.9 U 2.9 U 2.9 U 2.9 U 

15.6 U 13.5 U 21.4 J 5.4 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

9 

003-MS-321-F 1 003-MS-OP2-F2 
Intermediate Intermediate 

03/02/98 03/02/98 

aU3 aU3 
MS-321 MS-321 

003-MS-321-F1 

28 U 28 U 

14 U 14 U 

8.6 8.9 

87 J 90 J 

0.3 U 0.3 U 

1.9 U 1.9 U 

212000 219000 

15.2 16.3 

3.9 U 3.9 U 

3.9 U 3.9 U 

8700 J 8990 J 

0.8 U 0.8 U 

61500 63700 

849 878 

0.2 U 0.2 U 

4.3 U 4.3 U 

2620 2780 

5.1 J 5 UJ 

3.7 U 3.7 U 

17400 18000 

1.8 UJ 9 UJ 

2.9 U 2.9 U 

4.9 U 4.4 U 



SAMPLE NUMBER 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

METALS (llg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS·32S-F 1 003-MS-330-F 1 003-MS-331-F 1 003-MS-OP2-F 1 
Shallow Deep Intermediate Intermediate 
02/27/98 02/26/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 

003-MS-331-F1 

28 U 28 U 28 U 28 U 

14 U 14 U 14 U 14 U 

6.5 J 1 U 1.3 U 1 U 

54.4 J 26.8 J 77.3 77.3 

0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 

206000 J 135000 J 185000 J 185000 J 

15.3 9.7 19.3 9.7 

3.9 U 3.9 U 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 

4660 J 818 J 6230 J 6220 J 

0.8 U 0.8 U 0.8 U 0.8 U 

51000 J 54900 J 67300 J . 67900 J 

906 J 157 J 643 J 643 J 

0.2 U 0.2 U 0.2 U 0.2 

4.3 U 4.3 U 4.3 U 4.3 U 

3950 3050 3730 3580 

1.3 U 2.3 U 1 UJ 5 UJ 

3.7 U 3.7 U 3.7 U 3.7 U 

39200 J 24300 J 128000 J 129000 J 

1.8 U 1.8 U 1.8 U 1.8 U 

2.9 U 2.9 U 3.4 2.9 U 

18.8 U 19.1 U 15.9 U 17.3 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

10 

003-MS-33S-F 1 003-TW-P01-F 1 
Shallow Shallow 
02/25/98 08/08/97 

OU3 OU3 
MS-33S P01 

48 U 18 U 

14 U 19 U 

1 U 1 U 

61.5 29.8 

0.3 0.3 U 

1.9 U 2 U 

88300 J 74400 

5.9 11.8 U 

3.9 U 2 U 

3.9 U 3 U 

757 J 721 J 

0.8 U 1 U 

19600 J 15700 J 

218 J 69 J 

0.2 U 0.2 U 

4.3 U 4 U 

3400 2170 

11.8 U 6.3 U 

3.7 U 3 U 

13100 J 5460 J 

1.8 U 1 U 

2.9 U 2 U 

17.7 U 7.2 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02·F 1 003-TW-P03-F1 003-TW-P04-F1 003-TW-P05-F1 
Shallow Shallow Shallow Shallow 
08/19/97 07/12/97 09/06/97 09/17/97 

OU3 OU3 OU3 OU3 
P02 P03 P04 P05 

18 U 18 U 26 U 26 U 

19 U 19 U 16 U 16 U 

1 U 1.5 J 1.6 1 U 

51.8 J 84.1 42.5 J 23.5 J 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

174000 J 172000 J 145000 J 97000 

14.4 U 12.9 7.5 8 

2.2 5.7 U 5 U 5 U 

3 U 3 U 3 U 3 U 

2950 J 3060 J 4380 J 1070 J 

1 U 1 UJ 1 U 1 U 

36400 J 37300 J 47000 J 23600 

443 J 1630 J 449 J 27.3 J 

0.2 U 0.36 U 0.2 U 0.2 U 

5.8 20.5 5 U 5 U 

4570 4370 3940 1700 

10.3 5 UJ 1 UJ 53.9 J 

3 U 3 U 3 U 3 U 

10900 J 15600 J 9010 J 10600 J 

1.5 U 1 UJ 1 U 1 U 

2 U 3.2 U 2 U 2·U 

4.8 U 16.7 U 5.7 U 7.1 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

11 

003-TW -P06-F 1 003-TW-DP1-F2 
Shallow Shallow 
08/07/97 08/07/97 

OU3 OU3 
P06 P06 

003-TW-P06-F1 

18 U 18 U 

19 U 19 U 

4.1 4.3 

117 108 

0.3 U 0.3 U 

2 U 2 U 

221000 192000 

17U 22.4 U 

5.4 2.4 

3 U 3 U 

4070 J 2030 J 

1 U 1 U 

40600 J 40200 J 

2270 J 194 J 

0.2 U 0.2 U 

4.8 4 U 

5630 3910 

1 UJ 1 UJ 

3 U 3 U 

16800 J 14300 J 

1 1 UJ 

2 U 4 

8.7 U 7.4 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~9/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-F 1 003-TW -P08-F 1 003-TW -P09-F 1 003-TW-P10-F1 
Shallow Shallow Shallow Shallow 

07111/97 09103/97 08/24/97 09/05/97 

OU3 OU3 OU3 OU3 
P07 P08 P09 P10 

18 U 26 U 18 U 26 U 

19 U 16 U 19 U 16 U 

1 U 1.6 1 U 6.9 

27.8 J 45.8 J 75 J 65.3 J 

0.3 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

121000 J 182000 J 185000 J 137000 J 

6.7 13.8 15.8 7.2 

2 U 8.3 2 U 5 U 

3 U 3 U 3.8 3 U 

1360 J 2240 J 2230 J 6620 J 

1 UJ 1 U 1 U 1 U 

29300 J 43500 J 33100 J 38100 J 

1480 J 2070 J 533 J 634 J 

0.2 U 0.2 U 0.2 U 0.2 U 

4.1 24.5 8.2 5 U 

3600 4600 3620 J 2650 

39.2 J 1 UJ 16.9 J 1 UJ 

3 U 3 U 3 U 4.6 U 

11600 J 11900 J 55800 18800 J 

1 U 1 UJ 1 UJ 1 UJ 

4.2 U 2 U 2 2 U 

14.5 U 10.8 U 11.4 U 5.5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

12 

003-TW-DP1-F4 003-TW-P11-F1 
Shallow Shallow 

09/05/97 09/09/97 

OU3 OU3 
P10 P11 

003-TW-P10-F1 

26 U 26 U 

16 U 16 U 

8 5.2 J 

66.2 J 71.4 J 

0.3 U 0.3 U 

2 U 2 U 

141000 J 131000 J 

6.3 13.9 

5 U 5 U 

3 U 3 U 

6860 J 1230 J 

1 U 1 U 

38900 J 57900 J 

657 J 2820 J 

0.2 U 0.2 U 

5 U 7.1 

2700 3820 

1 UJ 5 UR 

3.1 U 3 U 

18900 J 13900 J 

1 UJ 1.8 U 

2 U 3.1 U 

4.5 U 5.3 U 



SAMPLE NUMBER 

DEPTH: 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

METALS (1-I9/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEl 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P12·F1 GW-01-F GW-02-F DUP-03-F 
Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17/95 04/17/95 

OU3 EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01 fTW-01 SB-04fTW-02 SB-04fTW-02 

GW-02-F 

18 U 46.5 U 370 44 U 

19 U 50 U 50 U 50 U 

7.2 4.9 2 U 2 U 

138 147 100 89.9 

0.3 U 1 U 1 U 1 U 

2 U 6.1 U 6 U 3 U 

163000 91500 182000 194000 

11.7 U 5 U 5 U 5 U 

2.2 12.2 9 U 9 U 

3 U 23.6 18.8 21.1 

17700 J 50.5 U 348 44.7 U 

1 U 2 U 2 U 2 U 

34000 J 30200 55500 58500 

472 J 201 890 947 

0.2 U 0.14 U 0.14 U 0.13 U 

4 U 20.9 U 15.4 U 9 U 

3580 5730 4610 4640 

5 UR 4 U 4 U 4 U 

3 U 5 U 5 U 5 U 

13000 J 90800 9010 9640 

1 UJ 5 U 5 U 5 U 

2 U 5 U 5 U 5 U 

6.7 U 5 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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GW-03-F 
Shallow 

04/07/95 1 1 

EAST PLATING 
SB-06fTW-03 

35 U 

50 U 

2 U 

47.1 U 

1 U 

3 U 

153000 

5 U 

9 U 

6 U 

41.1 U 

2 U 

42600 

199 

0.13 U 

9 U 

5480 

36.7 

5 U 

11500 

5 U 

5 U 

5 U 
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All analytical data from samples sent to the fixed base laboratory (Laucks Testing Laboratories, Inc.) as 

part of the NIROP Fridley Remedial Investigation were subjected to data validation. Data validation is an 

objective systematic process in which analytical data are reviewed against a set of criteria to ascertain the 

validity of the reported results and to identify for the data user the possible limitations of these results. 

The following section summarizes the various aspects of the data validation process. 

F.2.0 GENERAL DATA VALIDATION PROCEDURES 

All data generated using United States Environmental Protection Agency (U.S. EPA) Contract Laboratory 

Program (CLP) methods were validated in accordance with the U.S. EPA Region V Standard Operating 

Procedures (SOPs) for Validation of CLP Organic and Inorganic Data. Validation for non-CLP methods 

was performed in accordance with the Region V data validation SOPs to the greatest extent practicable in 

view of method-specific quality assurance/quality control (QA/QC) requirements and criteria outlined in 

the NIROP Fridley Quality Assurance Project Plan (QAPP). 

The organic data validation process included consideration of the following: data completeness, holding 

time compliance, instrument performance checks such as mass spectral tuning ratios and gas 

chromatographic (GC) performance evaluation mixture degradation, initial calibration data (minimum 

response factors and relative standard deviation), continuing calibration data (minimum response factors 

and percent differences), field QC and laboratory-generated blanks, internal standard area recoveries and 

retention time control, system monitoring compounds and surrogate spikes, matrix spikes and blank 

spikes, field duplicate precision, analytical sequence verification, chemical interferences, target 

compound identification (mass spectral and retention time criteria), target compound quantitation, and 

sample quantitation limits. 

The inorganic data validation process included consideration of the following: comparison of sample 

result forms to raw data, evaluation of preparation logs and measurement readout records for each type of 

analysis, holding times and sample preservation, calibration (initial calibration verification and continuing 

calibration recoveries), laboratory calibration blanks and preparation blanks, inductively coupled plasma 

(ICP) interference check sample recoveries, matrix spike recoveries, laboratory control sample recoveries, 

laboratory and field duplicate precision, ICP serial dilution accuracy, graphite furnace atomic absorption post 
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digestion spike recoveries, duplicate burn precision, standard additions, field QC blanks, and verification of 

instrumental parameters (instrument detection limits, linear ranges, and ICP interelement correction factors). 

The results of the validation process were summarized in SDG-specific technical reports consisting of a 

memorandum, a section of qualified analytical results, and a supporting documentation section which 

provided the rationale for changes and/or qualification of the data. These memoranda provided a detailed 

explanation of the results of the data validation review. Copies of the validation memoranda are included 

in Appendix F.2 of the RI report. All other data validation documentation is currently retained on file by 

Tetra Tech NUS, Inc. 

F.3.0 DATA VALIDATION QUALIFIERS 

As mentioned previously, the qualification of analytical data during the validation process (i.e., the 

application of U, J, UJ, UR, and R qualifiers) was conducted as required by Region V data validation 

SOPs. The addition of the data qualifiers to analytical results signifies the occurrence of QC 

noncompliances that have been noted during the course of data validation. The various data qualifiers 

are defined as follows: 

• !! - Indicates that the chemical was not detected at the numerical detection limit (quantitation limit) 

noted. Nondetected ~esults from the laboratory are reported in this manner. This qualifier is added to 

a positive result (reported by the laboratory) if the detected concentration is determined to be 

attributable to contamination introduced during field sampling or laboratory analysis. 

• UJ - Indicates that the chemical was not detected. However, the detection limit (quantitation limit) is 

considered to be estimated based on problems encountered during laboratory analysis. 

• .4 - Indicates that the chemical was detected. However, the laboratory-reported quantity is considered 

to be an estimate of the concentration that is actually present in the sample. 

• UR - Indicates that the nondetected analytical result reported by the laboratory is considered to be 

unreliable or unusable and has been rejected. The chemical mayor may not be present. This 

qualifier is applied in cases of gross technical deficiencies (e.g., holding times missed by a factor of 

two times the specified limit, severe calibration noncompliance, and extremely low QC recoveries). 
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• B - Indicates that the positive analytical result reported by the laboratory is considered to be 

unreliable and unusable and has been rejected. The chemical mayor may not be present. This 

qualifier is applied in cases of gross technical deficiencies. 

The preceding data qualifiers may be categorized as indicative of major problems and minor problems. 

Major problems are defined as issues that result in the rejection of data, qualified with UR and R data 

validation qualifiers. These data are considered invalid and are not used for risk assessment and 

decision making. Minor problems are defined as issues resulting in the estimation of data, qualified with 

the U, J, and UJ validation qualifiers. Estimated analytical results are considered to be suitable for risk 

assessment and decision making purposes. 

F.4.0 SUMMARY OF DATA VALIDATION RESULTS 

A brief summary of the data validation results for the NIROP Fridley RI is provided in the following 

paragraphs. The overall percent completeness of the data (i.e., the number of results determined to be 

valid divided by the total number of results planned) for the OU3 RI is 99.2%. Percent completeness 

calculated separately for soil and water matrices was 99.8 percent (soils) and 98.2 percent (waters). 

Therefore, the completeness objective of 95 percent and the data quality objectives for the project were 

met. The following subsections provide, for organic and inorganic analytical results, further detail 

regarding rejected results and their associated significance. These subsections also summarize results 

qualified as false positives based on evidence of laboratory and/or field blank contamination. A brief 

listing of the types of minor analytical deficiencies resulting in the qualification of data as estimated is also 

given. All validated analytical results for the RI are presented in Appendix E of the RI report (Analytical 

Database). 

Organics Analyses 

Table F-1 summarizes the contaminants detected in each type of field QC blank or laboratory blank. 

Positive results at concentrations less than the blank action level were qualified U, indicating that they are 

false positives attributable to field/laboratory blank contamination. Positive results at concentrations 

greater than the blank action level were qualified J, indicating that results are estimated based on 

field/laboratory blank contamination. Acetone, methylene chloride, bis(2-ethylhexyl)phthalate, and di-n­

octylphthalate were frequently detected in laboratory blanks and field QC blanks. These compounds are 

common laboratory contaminants and were detected more often in laboratory blanks than in field QC 

blanks. Methylene chloride and acetone were not used in the field; therefore, laboratory sources are 

likely to be responsible for the sporadic detection of low levels of these compounds in field QC blanks. 
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Chloroform, bromodichloromethane, dibromochloromethane, and bromoform were detected most 

frequently in batch blanks and in the source water blanks comprised of the water used in the first stage of 

sampling equipment decontamination. These compounds are trihalomethanes (water supply treatment 

byproducts) related to the source water used for these blanks. 

Other field ac blank contaminants were detected very infrequently and at trace concentrations below 

quantitation limits. Because trichloroethene was detected in only one source water blank and at a 

concentration of 0.2 ug/L, the single detection of this trace level (representing only one-fifth of the sample 

quantitation limit) does not suggest a significant or consistent problem in the field sampling equipment 

decontamination source water. 

Table F-1 

Organic Compounds Detected in Fixed Base Laboratory Blank Analyses 
NIROP Fridley, Minnesota 

Compound Field ac Blanks Laboratory Method Blanks 

Trip Source Batch Aqueous Solid 
Blanks Water Blanks Method Blanks Method Blanks 

Acetone X X X X X 

Methylene Chloride X X X X 

Chloroform X X X X 

Bromodichloromethane X X X 

Dibromochloromethane X 

Bromoform X 

Chloromethane X 

Trichloroethene X 

Toluene X X 

2-Hexanone X 

Diethyl Phthalate X X 

Di-n-butyl Phthalate X X X 

Bis(2-ethylhexyl) X X X 
Phthalate 

Di-n-octyl Phthalate X 

The primary cause of data rejection (R or UR qualifiers) was the occurrence during calibrations 

associated with aqueous samples only of initial and/or continuing calibration response factors for three 

ketones (acetone, ~-butanone, and 2-hexanone) that were below the 0.05 lower ac limit. These 

compounds have characteristically low response factors in the a:nalytical method because their high water 
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solubilities suppress their purge efficiencies in the analysis. The use of a 25 mL purge volume, as 

required for low-concentration volatile analysis, further decreases the purge efficiencies of these 

compounds. None of the media sampled (subsurface soil or groundwater) indicated 2-butanone or 2-

hexanone were present except very infrequently and/or at levels near or below quantitation limits. In 

addition, many reported results for acetone were considered to be and qualified as nondetected due to 

blank contamination. Since all detections of these three ketones were several orders of magnitude below 

soil and groundwater benchmark criteria, it is not likely that the rejected nondetects mask the presence of 

significant concentration levels or represent a critical data gap at the NIROP Fridley site. 

In addition, in several samples analytical results for organic compounds were qualified as estimated, J or 

UJ, for observed noncompliances with initial and continuing calibrations (high percent relative standard 

deviation or percent difference in response factors) and high or low volatile matrix spike recoveries. In 

isolated cases, results were also qualified as estimated due to low volatile internal standard area 

recoveries, a high dual-column percent difference in PCB quantitation results, a low PCB surrogate 

percent recovery, and low semivolatile matrix spike recoveries. Results for one soil sample were qualified 

as estimated for semivolatiles and PCBs because of exceeded holding times before extraction and results 

for 1,1-dichloroethene in a field duplicate pair were qualified estimated because of a high relative percent 

difference between the detected concentrations in the original and duplicate sample. Positive results 

reported at concentrations less than the Contract Required Ouantitation Limit (CROL) were also qualified 

as estimated. 

Data validation criteria often differ from the requirements of associated analytical methods. Therefore, 

although the laboratory met applicable analytical requirements, there were still calibration problems, low 

recoveries for matrix and surrogate spikes, low internal standard areas, and differences between 

duplicate analysis results and PCB dual column analysis results that caused the qualification of data but 

were not associated with improper laboratory practices or lack of adherence to laboratory methods. None 

of the minor problems that caused data to be qualified as estimated were anticipated to be of significant 

concern at NIROP Fridley. 

Table F-2 summarizes the tentatively identified compounds (TICs) detected in each environmental 

medium sampled at NIROP Fridley. Although many of the samples were analyzed for volatiles only, most 

TICs were noted in the semivolatile fraction. TICs representing probable or possible constituents of 

hydrocarbon fuels were found in a small proportion of soil samples. 
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Summary of. Tentatively Identified Compounds (TICs) 
NIROP Fridley, Minnesota 

Reported TIC Soil Groundwater Interpreted Significance 
Mon. Temporary 
Wells Wells 

Class Alkanes (Saturated All are probable or possible fuel 
Hydrocarbons), such as: components 
dodecane X 
undecane X 
dimethyl octane X 
trimethyl hexane X 
tridecane X 
octane X 
nonane X 
methyl nonane X 
methyl octane X 
methyl decane X 
dimethyl heptane X 
unknown alkane X X 
unknown hydrocarbon X 
Class Cycloalkanes (Cyclic All are probable or possible fuel 
Hydrocarbons), such as: components 
butyl cyc!ohexane X 
1,1,3-trimethylcyclohexane X 
propyl cyclohexane X 
cyclohexanone X 
substituted cyclohexane X 
decahydronaphthalene X 
Alkyl-Substituted Aromatic All are probable or possible fuel 
Hydrocarbons, such as: components 
propyl benzene X 
unknown trimethyl benzene X 
C4 substituted benzene X 
C5 substituted benzene X 
Other Substituted Cyclic 
Hydrocarbons, such as: 
limonene X a monoterpene plant metabolite 
cholesterol X a steroid (secondary metabolite) 
unknown substituted benzene X X 
caprolactam X a cyclic amide, a nylon monomer 
1 H-indene isomer X Associated with other PAHs 
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Summary of Tentatively Identified Compounds (TICs) 
NIROP Fridley, Minnesota 

Reported TIC Soil Groundwater Interpreted Significance 
Mon. Temporary 
Wells Wells 

Alkyl-Substituted Polyaromatic 
Hydrocarbons (PAHs), such as: 
1-methylnaphthalene X Associated with other PAHs 
C2 naphthalene X Associated with other PAHs 
C3 naphthalene X Associated with other PAHs 
methyl phenanthrene X Associated with other PAHs 
C2 phenanthrene X Associated with other PAHs 
unknown PAH X Associated with other PAHs 
Oxygen-Substituted Aromatic 
Hydrocarbons, such as: 
methyl benzaldehyde X 
benzaldehyde X 
acetophenone X 
phosphoric acid, triphenyl ester X 
2,4-dimethyl-2-phenyl-1,3- X 
dioxolane 
Derivatives of Organic Acids 
and Phenols: 
unknown phthalate X a plasticizer 
acetic acid, butyl ester X 
methyl benzoic acid X 
unknown organic acid X 
ethyl phenol X 
Sulfur-Containing Compounds: 
molecular sulfur, 88 X X X 
dibenzothiophene X sometimes associated with 

PAHs 
methyldibenzothiophene X sometimes associated with 

PAHs 
Nitrogen-Substituted Aromatic 
Hydrocarbons, such as: 
N-propylbenzamide X an amide 
Miscellaneous: 
2-ethylhexanol X an alcohol 
unknown alcohol X 
Bromacil X an herbicide 
Chlorofluorocarbons: 
1 ,1 ,2-trichloro-1 ,2,2- X a common freon solvent 
trifluoroethane 
trichloromonofluoromethane X a common freon solvent 
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Summary of Tentatively Identified Compounds (TICs) 
NIROP Fridley, Minnesota 

Reported TIC Soil Groundwater Interpreted Significance 
Mon. Temporary 
Wells Wells 

Known or Probable Laboratory 
Artifacts (Contaminants): 
perfluorotributylamine (FC43) X Compound used in tuning mass 

spectrometer 
octamethylcyclotrisiloxane X GC column bleed 
pentamethylcyclotrisiloxane X GC column bleed 
Known or Probable Laboratory 
Artifacts (Contaminants): 
dodecamethylcyclotrisiloxane X GC column bleed 
hexamethylcyclotrisiloxane X GC column bleed 
cyclohexanone X reaction artifact of cyclohexene 

used in GPC cleanup 
aldol condensate X X X reaction artifact of acetone 

solvent from sample extraction 

The possible fuel-related TICs were categorized as alkanes (saturated hydrocarbons), cycloalkanes 

(cyclic hydrocarbons), and alkyl-substituted aromatic hydrocarbons. In addition, a few soil samples also 

contained lighter and mid-molecular weight alkyl-substituted polyaromatic hydrocarbons (PAHs), which 

may also be related to mid-weight oils or fuels. 

While TIC results are not considered to be accurate for quantitative risk assessment or decision making, 

the lighter-boiling range constituents of fuels can still be adequately characterized in N IROP Fridley 

samples by the volatile and semivolatile target compound results, which generate quantitative data for the 

more important constituents of concern such as benzene and naphthalene. Similarly, the mid-boiling 

range components of hydrocarbon oils/fuels are representatively characterized by the target compound 

analysis of the semivolatile fraction, which includes several common PAH compounds that have been 

studied and classified as to their potential carcinogenic properties or non-cancer toxicities. Therefore, the 

fuel-related constituents of soil samples can be evaluated using the data for target compounds of the 

same chemical classes as the detected TICs, which provides sufficient information for risk assessment or . 

for comparisons to chemical-specific regulatory criteria. 

TICs belonging to other miscellaneous chemical classes were detected at very low frequencies and were 

found in soil samples at concentrations generally restricted to the low tens to the low h.undreds of parts­

per-billion (J.Ig/kg). Miscellaneous TICs were categorized as substituted cyclic hydrocarbons, oxygen-
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substituted aromatic hydrocarbons, derivatives of organic acids and phenols, sulfur-containing 

compounds, nitrogen-substituted aromatic hydrocarbons, and chlorofluorocarbons. Several of these TICs 

are considered potentially naturally occurring, including the cyclic hydrocarbons limonene, cholesterol, 

and molecular sulfur. Other substances are potentially related to anthropogenic compounds, including an 

unknown phthalate (a plasticizer), the herbicide Bromacil, the fluorocarbons 1,1 ,2-trichloro-1 ,2,2-

trifluoroethane and trichloromonofluoromethane, and a surfactant (triphenyl ester of phosphoric acid). 

The highly infrequent detections of certain oxygen-substituted aromatic TICs mayor may not be 

anthropogenic in nature because secondary metabolic products and biological degradation pathways 

cannot be ruled out as plausible sources of these substances. These TICs include two alcohols, the 

organic acids ethyl phenol, methyl benzoic acid, an ester of acetic acid, and the oxygen-substituted 

aromatic hydrocarbons benzaldehyde, methyl benzaldehyde, acetophenone, and 2,4-dimethyl-2-phenyl-

1,3-dioxolane. The oxygen-substituted aromatics were generally found at levels restricted to the low tens 

to low hundreds of parts-per-billion. Most oxygen-substituted aromatic hydrocarbons have only low to 

moderate toxicity; therefore, it is unlikely that the lack of accurate quantitative results for these TICs would 

represent a significant data gap that might underestimate the potential for future health risks at the 

NIROP Fridley site. 

Several TICs found in subsurface soil and groundwater samples are among chemicals that were also 

detected in laboratory and field QC blanks or are common laboratory reagents or byproducts thereof. 

The TICs detected in NIROP Fridley samples that are considered to be known or probable laboratory 

artifacts include perfluorotributylamine, several alkyl-substituted cyclotrisiloxanes, cyclohexanone, and 

aldol condensates of acetone. Because these substances are known laboratory artifacts they should not 

be assumed to be present in any of the samples in which they were detected. 

Inorganic Analyses 

Table F-3 summarizes the contaminants detected in each type of field QC blank or laboratory blank. 

Positive results at concentrations less than the blank action level were qualified U, indicating that they are 

false positives attributable to field/laboratory blank contamination. Positive results at concentrations 

greater than the blank action level were qualified J, indicating that results are estimated based on 

field/laboratory blank contamination. Nondetect (U) qualifiers were applied to one or more samples for 

each of the metals listed in Table F-3, except for magnesium, for which all results were greater than the 

respective action levels. Estimated (J) qualifiers were applied to one or more samples for each of the 

metals listed in Table F-3, except for cadmium, chromium, and silver, for which all results were less than 
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the respective action levels. Common minerals were more frequently detected in laboratory blanks and 

field ac blanks. Other metals were detected on an infrequent basis in blanks. 

Table F-3 

Inorganic Parameters Detected in Fixed Base Laboratory Blank Analyses 
NIROP F "dl M" t n ey, mneso a 

Compound Field QC Blanks Laboratory Method Blanks 
Source Batch Aqueous Solid 
Water Blanks Method Blanks Method Blanks 

Aluminum X X X 
Arsenic X X X 
8arium X X X 
8eryllium X X 
Cadmium X X 
Calcium X X X 
Chromium X X X 
Cobalt X X 
Copper X X 
Iron X X X 
Lead X X X 
Magnesium X X X 
Manganese X X X 
Nickel X X 
Potassium X X X 
8elenium X X 
8ilver X X 
80dium X X X 
Thallium X X 
Vanadium X X 
·Zinc X X X 
Total Organic Carbon X 

The only cause of inorganic data rejection was the occurrence of matrix spike recoveries below 30 

percent for antimony in one 8DG, selenium in four 8DGs, and thallium in one 8DG. Antimony and 

selenium results were rejected, qualified UR, in solid samples 003-88-018-02, 003-88-034-01, 003-88-

034-03, 003-88-035-01, 003-88-035-02, 003-88-054-01, 003-88-054-02, 003-88-074-01, 003-88-074-

03, and 003-88-DP1-02. Antimony results were rejected, qualified UR, in solid samples 003-88-P02-01, 

003-88-P02-03, 003-88-058-01, 003-88-058-03, and 003-88-DP1-04. 8elenium results were rejected, 

qualified UR, in aqueous samples 003-TW-026-01, 003-TW-028-01, 003-TW-033-01, 003-TW-046-01, 

003-TW-068-01, 003-TW-071-01, 003-TW-P11-01, 003-TW-P11-F1, 003-TW-P12-01, 003-TW-P12-F1, 

003-A8-003-01, 003-A8-004-01, and 003-A8-005-01 and in solid samples 003-88-037-01, 003-88-037-

03, 003-88-063-01, 003-88-063-03, 003-88-P01-01, 003-88-P01-02, 003-88-P06-01, and 003-88-P06-

03. Thallium results were rejected, qualified UR, in solid samples 003-88-023-01, 003-88-023-03, 003-

88-P12-01, and 003-88-P12-03. 
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In several SDGs, analytical results for inorganic substances were qualified as estimated, J or UJ, for 

observed noncompliances involving matrix spikes and post digestion spikes. Soil matrix spike recoveries 

were below the lower 75 percent QC limit for antimony, arsenic, copper, lead, selenium, and cyanide, 

resulting in the qualification of associated positive and nondetect results as estimated. Soil matrix spike 

recoveries were less than 30 percent for lead and selenium, which also resulted in the qualification of 

positive results as estimated. Aqueous matrix spike recoveries were below the lower 75 percent QC limit 

for selenium, thallium, and cyanide, which similarly affected positive and nondetect results. Aqueous 

matrix spike recoveries were below the lower 30 percent QC limit for selenium, which also resulted in the 

qualification of associated positive results as estimated. Soil matrix spike recoveries were above the 

upper 125 percent QC limit for arsenic, lead, manganese, and mercury, resulting in the qualification of 

associated positive results as estimated. Aqueous matrix spike recoveries were above the upper 125 

percent QC limit for iron and sulfate, resulting in the qualification of associated positive results as 

estimated. The matrix spike recoveries were validated using the U.S. EPA and Region V SOPs for 

inorganic analyses. These SOPs specify an acceptable range of 75% to 125% for matrix spike 

recoveries associated with analysis using CLP methodologies (which also specify a 75% to 125% range). 

However, the MPCA preferred range is 80% to 120%. Upon review of the data using the range as 

specified by the MPCA, some samples may be biased low if the recoveries were below the MPCA 

recovery range. It should be noted that all LCSs fell within the acceptable range of 80% to 120%. 

Soil post digestion spike recoveries were below the lower 85 percent QC limit for selenium and thallium, 

resulting in the qualification of associated positive and nondetect results as estimated. Aqueous post 

digestion spike recoveries were below the lower 85 percent QC limit for arsenic, lead, selenium, and 

thallium, which similarly affected positive and nondetect results. Soil and aqueous post digestion spike 

recoveries were above the upper 115 percent QC limit for arsenic, resulting in the qualification of 

associated positive results as estimated. 

In isolated cases, results were also qualified as estimated due to serial dilutions, laboratory duplicates, 

field duplicates, interference check standards, and method of standard additions. Field duplicate relative 

percent differences (RPDs) exceeded control limits for soil for barium, chromium, lead, and manganese, 

resulting in the qualification of associated positive results as estimated. Field duplicate RPDs exceeded 

control limits for water for zinc, -which similarly affected positive results. Laboratory duplicate RPDs 

exceeded control limits for soil for calcium, chromium, copper, iron, lead, magnesium, manganese, and 

mercury and control limits for water for aluminum. Serial dilution percent differences (PDs) exceeded the 

10 percent control limit in aqueous samples for barium, manganese, and zinc and in soil samples for 

aluminum, barium, calcium, iron, magnesium, manganese, and zinc. Associated positive results were 
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qualified J, estimated, for this problem. Several positive results for selenium were qualified J, estimated, 

because of correlation coefficients less than the QC limit of 0.995 in the method of standard addition 

analysis of these samples. 

Interference check standards indicated a potential bias in positive and nondetect results for antimony, 

cobalt, and nickel in soil and water samples containing calcium at levels which were similar to the 

concentration of this mineral in the interference check standard. Similarly, interference check standards 

indicated a potential bias in results for antimony, cobalt, and silver in soil samples containing iron at levels 

which were similar to the concentration of this mineral in the interference check standard. 

Hexavalent chromium was qualified as estimated, UJ, in one sample for which the holding time slightly 

exceeded the maximum holding time requirement. 

As previously noted, data validation criteria often differ from the requirements of associated analytical 

methods. Therefore, although the laboratory met inorganic analytical requirements with the exception of 

the one noncompliance with holding times noted above, there were still low and high recoveries for matrix 

spikes, low and high post digestion spikes, high serial dilution PDs, interference check sample biases, low 

correlation coefficients in method of standard addition analyses, and high RPDs in laboratory and field 

duplicate analysis results that caused the qualification of data but were not associated with improper 

laboratory practices or lack of adherence to laboratory methods. Only one type of major problem was 

associated with inorganic data (rejected antimony, selenium, and thallium nondetected results due to low 

matrix spikes), which, because of the generally low levels of these elements found in other samples, was 

not expected to be of significant concern at NIROP Fridley. In addition, none of the minor problems that 

caused inorganic data to be qualified as estimated were anticipated to create data gaps or problems with 

data usability. 

For 3,168 metals for OU-3 soils, 1,362 were qualified either J, UJ, R, or UR. Therefore, the percentage 

not qualified is 57%. The Navy notes that EPA risk assessment guidance permits the use of data 

qualifiers J or UJ in risk assessment. 
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CTO 003 NIROP, FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF01 

10/Solid/ 

003-SB-003-01 003-SB-003-02 003-SB-006-01 
003-SB-006-03 003-SB-013-01 003-SB-013-02 
003-SB-P03-01 003-SB-P03-03 003-SB-P07-01 
003-SB-P07 -03 

121Aqueous/ 

003-BB-001-01 003-BB-002-01 003-TB-001-01 
003-TB-002-01 003-TB-003-01 003-TB-004-01 
003-TB-005-01 003-IW-003-01 003-TW-006-01 
003-TW-013-01 003-TW-P03-01 003-TW-P07-01 

The sample set for CTO 003, NIROP Fridley SDG BRF01 consists of ten (10) solid environmental samples, 
five (5) aqueous samples, two (2) bubble blanks and five (5) trip blanks. All samples were analyzed for 
Target Compound List (TCl) organics (volatile, semivolatile, and PCB compounds). No field duplicate pair 
was included in this SDG. SampleS 003-TW-P03-01 and 003-SB-013-01 were designated by the field crew 
for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses. 

The samples were collected by Brown and Root Environmental on July 8th through July 15th, 1997 and 
analyzed by Laucks Testing Labs. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria, using Contract 
Laboratory Program (CLP) Statement of Work (SOW) 8260 and 8270B analytical and reporting protocols. 
The data contained in this SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial/continuing calibrations 
• Laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Intemal Standard Performance 
• Matrix spike results 
• Blank spike results 
• Compound Identification 
• Compound quantitation 
• Detection limits 
• Tentatively identified compounds 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 
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acetone. Positive and non detected results are affected by this noncompliance. Positive results for acetone 
were qualified as estimated, (J), in the affected samples. 

Initial and Continuing Calibration Relative Response Factors (RRFs) for acetone and 2-butanone were less 
than 0.050. This noncompliance indicates a lack of instrument response. Positive and nondetected results 
are affected by this noncompliance. Positive results reported for these compounds were qualified as 
estimated, (J). Nondetected results reported for these compounds in the affected samples were considered 
unreliable and were rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for chloroethane, 
chloromethane, vinyl chloride, 1,2-dichloropropane, 2-butanone, 2-hexanone and 4-methyl-2-pentanone. 
Positive and nondetected results are affected by these noncompliances. Therefore, positive and 
nondetected results reported for the aforementioned compounds were qualified as estimated, (J) and (UJ), in 
the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

Methylene chloride" 
Acetone" 
Bromodichloromethane" 
Chloroform" 

Samples affected: All aqueous samples. 

Maximum Concentration 

1.6 ug/L 
4.2 ug/L 
0.3 ug/L 
26 ug/L 

"- Maximum concentration detected in a field quality control blank. 

Action Level 

16 ug/L 
42 ug/L 

3 ug/L 
130 ug/L 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

Methylene Chloride 

Samples affected: All soil samples. 

Blank Actions: 

Maximum Concentration Action Level 

4 ug/kg 40 ug/kg 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level: report value as estimated, (J). 
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Dilution factors, percent moisture and sample aliquot, were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for methylene chloride and chloroform. It should be 
noted that field quality control blanks are not qualified based on field quality control blank contamination. 

Semivolatiles 

Continuing calibration Percent Differences (%Ds) greater than the 25% quality control limit were reported for 
bis(2-chloroisopropyl)ether, carbazole, pyridine, 4-nitroaniline, and 4-nitrophenol. Positive and nondetected 
results are affected by these noncompliances. Therefore, nondetected results for the aforementioned 
compounds were qualified as estimated, (UJ), in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

bis(2-ethylhexyl)phthalate 
bis(2-ethylhexyl)phthalate 

Samples affected: All soil samples. 

Blank Actions: 

Maximum Concentration 

110 ug/kg 
1 ug/L 

Action Level 

550 ug/kg 
10 ug/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level: report value as estimated, (J). 

Dilution factors, percent moisture, and sample aliquot were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for bis(2-ethylhexyl)phthalate. 

A low surrogate Percent Recovery (%R) was reported for terphenyl-d14 in sample 003-lW-P07-01. No 
action was taken since only one fractional surrogate was noncompliant. 

No problems were noted with the PCB fraction. 

Additional Comments 

Positive results for trichloroethene were reported at concentrations which exceeded the linear calibration 
range of the instrument in samples 003-TW-003-01 and 003-TW-006-01. Positive results for cis-1,2-
dichloroethene and trichloroethene in sample 003-TW-013-01 and for cis-1,2-dichloroethene, trichloroethene 
and trans-1,2-dichloroethene in sample 003-TW-P07-01 were also reported at concentrations which 
exceeded the linear calibration range of the instrument. As a result, the laboratory reanalyzed these samples 
at a dilution. The original analyses, with the exception of the exceeded results, were used in validation. The 
results for the aforementioned compounds from the diluted analysis were transposed over the original results 
and used in validation. . 

Positive results for benzo(a)anthracene, benzo(b)fluoranthene, f1uoranthene, phenanthrene, and 
pyrene were reported at concentrations which exceeded the linear calibration range of the instrument in 
sample 003-SB-P03-01. Consequently, the laboratory reanalyzed this sample at a dilution. The original 
analysis, with the exception of the exceeded results, were used in validation. The results for the 
aforementioned compounds from the diluted analysis were transposed over the original results and used in 
validation. 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 
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Laboratory Performance Issues: Laboratory Performance Issues: An initial calibration %RSO greater 
than the 30% quality control limit was reported for the volatile compound acetone. An initial Calibration RRF 
less than 0.050 was reported for acetone and 2-butanone. Continuing calibration %Os greater than the 25% 
quality control limit were also reported for several volatile and semivolatile compounds. Methylene chloride 
was detected in the volatile laboratory method blanks. 

Other Factors Affecting Data Quality: A poor surrogate recovery was reported for terphenyl-d14 in the 
semivolatile fraction. 
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The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), US EPA Region V Standard Operating Procedures for Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

'.~~~ 
Brown and Roo nvironmental 

Bonni J. Smathers 
Industrial Hygienist/Data Validator 

Joseph A Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2 Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 

SDG BRF01 

TABLE 1 - RECOMMENDATION SUMMARY 

,oC.d 

Sample No. VOA SVOA PES=f 

003-SB-003-01 A1 J 2.3.B A3 J6.B 

003-SB-003-02 A1 J 2.3.B A3 J7.B 

003-SB-006-01 A1 J 2.3.B N J6.B 

003-$B-006-03 A1 J 2.3.B N J6.B 

003-SB-013-01 A1 J 2,3,B N J 7,B 

003-SB-013-02 A1 J 2,3,B A3 J 7,B 

003-SB-P03-01 A1 J 2.3,B A3 J6.B 

003-SB-P03-03 A1 J 2,3,8 A3 J6 

003-SB-P07 -01 A1 J 2,3,8 A3 J6 

003-SB-P07 -03 A1 J 2.3,8 J6 

003-BB-001-01 J 1,8 R1 J5.8 

003-BB-002-01 J 1,8 R1 J5.B 

003-TB-001-01 J8 R1 
003-TB-002 -01 J8 R1 
003-TB-003-0 1 J8 R1 
003-TB-004-0 1 J8 R1 
003-TB-005-0 1 R1 
003-TW-003-01 J8 R1 N J5.8 

003-TW-006-0 1 R1 A3 J 4,8 

003-TW-013-01 J8 R1 J5 

003-TW-P03-01 J8 R1 J5.8 

003-TW-P07 -01 N J8 R2 J 5,8 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify positive results for methylene chloride as nondetected, (U), as 
a result of laboratory blank contamination. 

Accept data, but qualify positive results for chloroform as nondetected, (U), as a result of 
laboratory blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as non detected , (U), 
as a result of laboratory blank contamination. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of an initial 
and continuing calibration response factor less than 0.05. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of an initial 
calibration %RSO greater than 30%. 

Accept data, but qualify positive and non detected results for chloroethane, chloromethane, 
vinyl chloride, 1,2-dichloropropane, 2-butanone, 2-hexanone, and 4-methyl-2-pentanone as 
estimated, (J) and (UJ), as a result of continuing calibration %Os greater than 25%. 

Accept data, but qualify non detected results for bis(2-chloroisopropyl)ether, carbazole, 
pyridine, 4-nitroaniline and 4-nitrophenol as estimated, (UJ), as a result of a continuing 
calibration %0 greater than 25%. 

Accept data, but qualify nondetected results for bis(2-chloroisopropyl)ether, carbazole, 
pyridine, and 4-nitroaniline as estimated, (UJ), as a result of a continuing calibration %0 
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Accept data, but qualify nondetected results for pyridine, 4-nitroaniline, bis(2-chloroispropyl) 
ether and/or 4-nitrophenol as estimated, (UJ), as a result of a continuing calibration %D 
greater than 25%. 

Accept data, but qualify nondetected results for pyridine as estimated, (UJ), as a result of a 
continuing calibration %D greater than 25%. 

Accept data, but qualify positive results reported below the CRQL as estimated, (J). 

Reject data and qualify nondetected results for acetone and 2-butanone as unreliable,(UR), 
as a result of initial and continuing calibration RRFs less than 0.050. 

Reject data and qualify nondetected results for acetone and 2-butanone as 
unreliable,(UR), as a result of a continuing calibration RRF less than 0.050. 



Fraction 

Volatile 

Semi volatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Substituted Benzene 

Unknown(s) 
Unknown aldol condensate(s) 
Unknown PAH(s) 
Unknown alkane(s) 
Unknown hydrocarbon 
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TO: M.SLADIC DATE: OCTOBER 21, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF01 

10/Soilsi 
003-SB-003-01 
003-SB-013-01 
003-S8-P07-01 

7/Aqueous/ 
003-88-001-01 
003-TW-013-01 

003-58-003-02 
003-58-013-02 
003-S8-P07 -03 

003-88-002-01 
003-TW-P03-01 

003-58-006-01 
003-S8-P03-01 

003-TW-003-01 
003-TW-P07 -01 

003-58-006-03 
003-S8-P03-03 

003-TW-006-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF01, consists of ten (10) soil environmental samples and seven (7) 
aqueous environmental samples. No field duplicate pairs were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on July 8,9,10,11,12,13,14 and 15 and analyzed by Laucks Testing Laboratories, Inc. under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and 
cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Fumace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

* 

* 
* 

* 

* 
* 

These data were evaluated based on the following parameters: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
Calibration Verifications 
Laboratory 81ank Analyses 
ICP Interference Check Sample Results 
Laboratory Control Sample Results 
Matrix Spike Results 
Laboratory Duplicate Results 
ICP Serial Dilution Results 
GFAA Percent Relative Standard Deviation Results 
GFAA Post Digestion Spike Recovery Results 
Detection Limits 
Sample Quantitation 
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* All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratorv Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action Action 
Analyte Concentration Level (aqueous) Level (soil} 
aluminum 43.8 ug/L 219 ug/L 43.8 mg/kg 
arsenic 1.9 ug/L 9.5 ug/L 1.9 mg/kg 
barium 1.9 ug/L 9.5 ug/L 1.9 mg/kg 
calcium 23.3 ug/L 116.5 ug/L NA 
calcium(1) 6.780 mg/kg NA 33.9 mg/kg 
cobalt 3.5 ug/L 17.5 ug/L 3.5 mg/kg 
iron 6.7 ug/L 33.5 ug/L 6.7 mg/kg 
magnesium 39.9 ug/L 199.5 ug/L 39.9 mg/kg 
potassium(1) 20.320 mg/kg NA 101.6 mg/kg 
selenium 1.1 ug/L 5.5 ug/L 1.1 mg/kg 
sodium(2) 38.600 ug/L 193 ug/L NA 
zinc(1) 1.280 mg/kg NA 6.4 mg/kg 
zinc(2) 4.00 ug/L 20.0 ug/L NA 

Samples affected: All 

(1) Maximum concentration present in a soil preparation blank. 

(2) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results less than the action level for aluminum, arsenic, calcium, cobalt, sodium and zinc have 
been qualified as nondetected "U". Positive results greater than the action level for aluminum, arsenic, barium, calCium, 
cobalt, iron, magnesium, potassium, selenium, sodium and zinc have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for manganese and mercury affecting the soil matrix were> 125% 
quality control limit. Positive results reported for the aforementioned analytes in the affected samples were qualified as 
estimated, "J". 

The MS %R for antimony affecting the soil matrix was < 75% quality control limit. Nondetected results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

The MS %R for selenium affecting the aqueous matrix was < 75% quality control limit. Positive results and nondetects 
reported for the aforementioned analyte in the affected samples were qualified as estimated, "J" and "UJ", respectively. 
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GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for lead was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-003-01. The nondetected result reported for lead in the 
affected sample was qualified as estimated, ·UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance 
was < 50% of the post digestion spike absorbance in samples 003-TW-006-01, 003-88-002-01, 003-TW-P03-01, 003-
TW-003-01 and 003-TW-013-01. The nondetected results reported for selenium in the affected samples were qualified 
as estimated, ·UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-006-01, 003-TW-P03-01, 003-TW-003-01, 003-TW-
013-01, 003-S8-006-01, 003-S8-006-03 and 003-S8-P07-01. The nondetected results reported for thallium in the 
affected samples were qualified as estimated, ·UJ". 

The Contract Required detection Limit (CRDL) Percent Recoveries (%Rs) for chromium, lead and mercury were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recoveries for arsenic were outside the 85-115% quality control limits and the sample 
absorbance was < 50% of the post digestion spike absorbance in samples 003-S8-006-03, 003-S8-P07-01, 003-SB-P03-
03, 003-S8-003-02, 003-S8-013-01, 003-S8-013-02, 003-88-001-01,003-88-002-01 and 003-TW-P07-01. However, no 
validation actions were warranted as all results reported for arsenic in the affected samples were qualified as blank 
contamination. 

The GF AA Post Digestion Spike Recoveries for selenium were> 115% quality control limit and the sample absorbance 
was < 50% of the post digestion spike absorbance in samples 003-S8-006-01, 003-S8-P07-01, 003-S8-P03-01, 003-58-
P03-03, 003-S8-003-02, 003-S8-013-01 and 003-S8-013-02. However, no validation actions were warranted as all 
results reported for selenium in the affected samples were nondetects. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony, manganese and mercury affecting the soil matrix 
were outside the 75-125% quality control limits. The MS %R for selenium affecting the aqueous matrix was < 75% 
quality control limit. The GFAA Post Digestion Spike Recoveries for lead (sample 003-TW-003-01), selenium (samples 
003-TW-006-01, 003-88-002-01, 003-TW-P03-01, 003-TW-003-01 and 003-TW-013-01) and thallium (samples 003-TW-
006-01, 003-TW-P03-01, 003-TW-003-01, 003-TW-013-01, 003-S8-006-01, 003-S8-006-03 and 003-S8-P07-01) were 
< 85% quality control limit. 



MEMO TO: M.SLADIC C-49-10-7-140 
DATE: OCTOBER 21,1997 - PAGE 4 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review'; September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide " (NFESC 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data reference herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and th Ity ssurance Project Plan (QAPP)." 

c-~: 
~row and Root Environmental ~~ 
Terri L. Solomon 
Chemist . 

. /' I 
/ / 

~. :awn an oot Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 
antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 
copper 

iron 

lead 
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NIROP FRIDLEY 
SDG BRF01 

TABLE 1 - RECOMMENDATION SUMMARY 

, , , 
A J magnesium J 

3 2 
J manganese J 

1 1 2 
A J mercury J , 

J nickel 
1 

potassium J 

selenium 
J,,4,5 

1 , 
A J silver 

1 1 
sodium A J , , J5 A J thallium 
vanadium 

1 1 
J zinc J 
J5 cyanide 

C-49-10-7-140 

If the field is left blank, the qualifier is A - Accept all data, 

1 
A 

1 
J 

2 
J 

3 
J 

4 
J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J", 

Accept data but qualify positive results as estimated, "J", as a result of high MS %R affecting the soil 

matrix, 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low MS %R affecting the 

soil matrix, 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of low MS %R affecting the aqueous matrix, 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries, 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-10-7-141 

TO: M. SLADIC DATE: OCTOBER 21, 1997 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF01 

S/Aqueousl 

003-TW-003-F1 
003-TW-P03-F1 

003-TW-006-F1 003-TW-013-F1 003-TW-P07 -F1 

The sample set for CTO 003, NIROP Fridley, SDG BRF01, consists of five (5) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and 
Root Environmental on July 9, 11, 12, 14 and 15 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analv' 
were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

* • Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 

* • Laboratory Control Sample Results 
• Matrix Spike Results 

* • Field Duplicate Results 
• ICP Serial Dilution Results 

* • GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 

* • Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1~ 
arsenic 
barium 
calcium(1) 
cobalt 
iron(1) 
magnesium(1) 
manganese 
selenium 
silver 
sodium 
vanadium 
zinc(1) 

Maximum 
Concentration 
107.6 ug/L 
1.9 ug/L 
2.8 ug/L 
92.900 ug/L 
2.5 ug/L 
37.500 ug/L 
·94.80 ug/L 
1.3 ug/L 
1.1 ug/L 
3.5 ug/L 
82.5 ug/L 
3.5 ug/L 
7.200 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
538 ug/L 
9.5 ug/L 
14.0 ug/L 
464.5 ug/L 
12.5 ug/L 
187.5 ug/L 
474 ug/L 
6.5 ug/L 
5.5 ug/L 
17.5 ug/L 
412.5 ug/L 
17.5 ug/L 
36.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive 
results less than the action level for arsenic, cobalt, vanadium and zinc have been qualified as nondetected nu". Positive 
results greater than the action level for barium, calcium, iron, magnesium, manganese, selenium, sodium and zinc have 
been qualified as estimated, "Jft. 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Positive results and 
nondetects reported for the aforementioned analyte were qualified as estimated, "J" and "UJ", respectively. 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for lead was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-006-F1, 003-TW-P07-F1, 003-TW-P03-F1, 003-TW-
003-F1 and 003-TW-013-F1. The nondetected results reported for lead in the affected samples were qualified as 
estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance 
was < 50% of the post digestion spike absorbance in samples 003-TW-006-F1, 003-TW-003-F1 and 003-TW-013-F1. 
The nondetected results reported for selenium in the affected samples were qualified as estimated, "UJft . 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-006-F1, 003-TW-P03-F1 and 003-TW-003-F1. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJft . 
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Notes 

The Contract Required detection Limit (CRDL) Percent Recovery (%R) for lead was < 80% quality control limit. 
However, no validation actions are required as per Region V guidance. 

Sample 003-TW-P07-F1 was analyzed for selenium by Method of Standard Addition. 

Executive Summary 

Laboratory Perfonnance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for lead (samples 003-TW-006-F1, 003-TW-P07-F1, 003-TW-P03-F1, 003-TW-003-F1 and 
003-TW-013-F1), selenium (samples 003-TW-006-F1, 003-TW-003-F1 and 003-TW-013-F1) and thallium (samples 003-
TW-006-F1, 003-TW-P03-F1 and 003-TW-003-F1) were < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide " (NFESC 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified ir 
NFESC Guidelines and e Quality Assurance Project Plan (QAPP)." 

;own and Root Environmental ;I; ~ 
Terri L. Solomon 
Che . 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
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TABLE 1 - RECOMMENDATION SUMMARY 

1 
A 

1 
J 

1 
J 

1 
A 

1 
J 
J3 

magnesium 

manganese 

mercury 

nickel 
potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

1 
A 

1 
A 

, 
J 

1 
J 

1 
J 

C49-10-7-141 

If the field is left blank, the qualifier is A - Accept all data. 

1 
A 

1 
J 

2 
J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of low MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-10-7-145 

TO: M. SLADIC DATE: OCTOBER 21, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM, pH, 
SPOT TEST FOR OXIDATION REDUCTION POTENTIAL, FERROUS IRON AND SULFIDE 
CTO 003 - NIROP FRIDLEY 
SDG - BRF01 

SAMPLES: 4/Soils/ 

003-S8-006-01 003-S8-006-03 003-S8-013-01 003-S8-013-02 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG 8RF01, consists of four (4) soil environmental samples. No field 
duplicate pairs were included within this SDG. 

Samples 003-S8-006-01 and 003-S8-006-03 were analyzed for total organic carbon. Sample 003-S8-013-01 was 
analyzed for hexavalent chromium, pH, oxidation reduction potential, ferrous iron and sulfide. Sample 003-S8-013-02 
was analyzed for hexavalent chromium. The samples were collected by 8rown and Root Environmental on July 8 and 1 
1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service Center (NFr 
Quality Assurance/Quality Control (QA/QC) criteria. Total Organic Carbon analyses were conducted using Lloyd ~ .1 

Method. Hexavalent Chromium analyses were conducted using SW-846 method 306017196. PH analyses were 
conducted using SW-846 method 9045. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 8lank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratorv Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
13.8 mg/L 

Action 
Level (soil) 
69 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results greater than the action level for total organic carbon have been qualified as estimated, 
"J". 

Executive Summarv 

Laboratory Perfonnance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

'"'" \ . 

J'k~ 
~, ' 

tl S~LA~Y\ 
Brown and Root Environmental 
Terri L. Solomon (-' 
Chemist / 

/·7~ / 
wn and Root Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Total organic carbon } 
Hexavalent chromium 
pH 
Oxidation reduction potential 
Ferrous iron 
Sulfide 

NIROP FRIDLEY 
SDG BRF01 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-11-7 -001 

1 
J Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, • J". 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-1 0-7 -220 

TO: M. SLADIC DATE: OCTOBER 31, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT:. INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF02 

SAMPLES: 3/Aqueousl 

003-TW-004-F1 003-TW-008-F 1 003-TW-038-F1 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF02, consists of three (3) aqueous environmental samples. No 
field duplicate pairs were included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and 
Root Environmental on July 21, 22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses 
were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (lCP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

* • Data Completeness 
• Holding Times 

* • Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 

* • ICP Serial Dilution Results 
* • GFAA Percent Relative Standard Deviation Results 

• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 

* • Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Analvte 
aluminum(1) 
barium 
calcium(1) 
cobalt 
iron(1) 
lead 
magnesium(1) 
manganese 
silver 
sodium 
vanadium 
zinc(1) 

Maximum 
Concentration 
107.6 ug/L 
2.8 ug/L 
92.900 ug/L 
2.5 ug/L 
37.500 ug/L 
1.5 ug/L 
94.80 ug/L 
1.2 ug/L 
3.5 ug/L 
82.5 ug/L 
3.5 ug/L 
7.200 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
538 ug/L 
14.0 ug/L 
464.5 ug/L 
12.5 ug/L 
187.5 ug/L 
7.5 ug/L 
474 ug/L 
6.0 ug/L 
17.5 ug/L 
412.5 ug/L 
17.5 ug/L 
36.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contaminatio' 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Po' 
results less than the action level for cobalt, vanadium and zinc have been qualified as nondetected "U". Positive n. ..; 
greater than the action level for barium, calcium, cobalt, iron, magnesium, manganese and sodium have been qualified 
as estimated, OJ". 

ICP Interference Check Sample Results 

The interfering analyte calcium was present in sample 003-TW-004-F1 at a concentration which was comparable to the 
level of calcium in the Interference Check Sample (ICS) solution. Several analytes namely antimony, barium, cadmium, 
cobalt, manganese, nickel and zinc were present in the ICS solution at concentrations which exceeded the Instrument 
Detection Lim'it (IDL). Interference affects exist for antimony, cobalt and nickel in the affected sample. The positive 
result reported for nickel and the nondetected result reported for antimony were qualified as estimated, ':.I" and \.JJ~ 
respectively. The positive result reported for cobalt received no validation flag as the result was qualified as blank 
contamination. 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Positive results and 
nondetects reported for the aforementioned analyte were qualified as estimated, .J" and ·UJ", respectively. 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance 
was < 50% of the post digestion spike absorbance in samples 003-TW-004-F1 and 003-TW-038-F1. The nondetected 
results reported for selenium in the affected samples were qualified as estimated, ·UJ". 
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The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-008-F1, 003-TW-004-F1 and 003-TW-038-F1. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, ·UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and 
thallium reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project 
Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

Sample 003-TW-008-F1 was analyzed for selenium by Method of Standard Addition. 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-TW-038-F1. However, no validation actions were required as 
the result reported for arsenic in the affected samples was nondetected. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte calcium was present in sample 003-TW-004-F1. The 
MS %R for selenium was < 75% quality control limit. The GFAA Post Digestion Spike Recoveries for selenium (samples 
003-TW-004-F1 and 003-TW-038-F1) and thallium (samples 003-TW-008-F1, 003-TW-004-F1 and 003-TW-038-F1) 
were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, 'EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review~ September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

a:: L/&:~{ ,-
.$rown and Root EnVironme~ntal h--
'Terri L. ~olo,n 
Che.£, 

/l 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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TABLE 1 - RECOMMENDATION SUMMARY 

\ 
magnesium J 

J2 1 
manganese J 
mercury 

1 J2 
J nickel 

potassium 
l"4 selenium 

1 
J silver 

1 
sodium J 

1 1 J4 
A J thallium 

1 
vanadium A 

1 1 
J zinc A 

C-49-1 0-7 -220 

If the field is left blank, the qualifier is A - Accept all data. 

1 
A 

1 
J 

3 
J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J". 

Accept data but qualify positive results and nondetects, "J" and "UJ", respectively, as a result of ICP 
Interference. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of low MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 



TO: 

FROM: 

MR. MARK SLADIC 

LINDA KARSONOVICH 

DATE: 

COPIES: 

OCTOBER 13,1997 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION· VOAlSVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF02 

7/Soil/ 

003-SB-008-01 
003-SB-008-02 
003-SB-004-01 
003-SB-004-03 

9/Aqueous/ 

003-SW-001-0 1 
003-SW-002-01 
003-TW-008-01 

003-TB-006-0 1 
003-TB-007-01 

003-SB-DP1-01 
003-SB-038-0 1 
003-SB-138-03 

003-TW-004-0 1 
003-TW-038-01 

003-TB-008-0 1 
003-TB-009-0 1 

The sample set for CTO 003, NIROP Fridley, SDG BRF02 consists of seven (7) solid environmental 
samples, five (5) aqueous environmental samples and four (4) field quality control blanks. The samples, with 
the exception of the trip blanks (designated -TB-) , were analyzed for Target Compound List (TCl) volatile 
and semivolatile organic compounds. The environmental samples were also analyzed for PCBs. The trip 
blanks were analyzed for volatile compounds only. The field crew designated sample for Matrix Spike/Matrix 
Spike Duplicate (MS/MSD) analyses. The laboratory also analyzed blank spike samples. One field duplicate 
pair was included in this SDG (003-SB-004-01/003-SB-DP1-01). 

The samples were collected by Brown and Root Environmental on July 16th
, 21 st

, 22nd
, and 23m

, 1997 and 
analyzed by laucks Testing laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using 
SW-846 Methods 8260 and ClP analytical and reporting protocols. The data contained in this SDG were 
validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial/continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Blank Spike/Blank Spike Duplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound Quantitation 
• Detection Limits 
• Tentatively Identified Compounds 

The .symbol (~) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 



Volatiles 

Initial calibration Relative Response Factors (RRFs) less than the 0.05 quality control limit were reported for 
acetone, 2-butanone, and 2-hexanone. Positive and nondetected results are affected by these 
noncompliances. Positive and nondetected results reported in the affected samples were qualified as 
estimated, (J) and rejected, (UR). 

The aqueous initial calibration contained a %RSD for acetone that exceeded the 30% criterion. Positive 
results in the associated samples have been qualified as estimated, (J). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for chloromethane, 
chloroethane, acetone, methylene chloride, 2-butanone, 1,2-dichloroethane, tetrachloroethene, and 
brornoform. Positive and nondetected results are affected by these noncompliances. Positive and 
nondetected results were qualified as estimated, (J) and (UJ), in the affected samples. 

Continuing calibration Response Factors (RFs) less than 0.05 were reported for acetone and 2-butanone. 
Positive and nondetected results are affected by these noncompliances. Positive and nondetected results 
reported for acetone and 2-butanone in the affected samples were qualified as estimated, (J) and rejected 
(UR). 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Acetone 
Methylene Chloride 
Samples affected: 

Blank Actions: 

All 

Maximum 
Concentration 

4 ~g/kg 
5 ~g/L 
O. 4 ~g/L 

Action 
Level 
40 ~g/kg 
50 ~g/L 
4. 0 ~g/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

A high Percent Recovery (%R) was reported for the surrogate bromofluorobenzene in matrix spike duplicate 
003-SB-DP1-01. No action was necessary since only one surrogate was noncompliant. 

. Dilution factors, percent solids and aliquots used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for methylene chloride and acetone were qualified in 
the manner indicated by the blank action table. It should be noted that field quality control blanks are not 
qualified based on field quality control blank contamination. 

Dilutions were performed on samples 003-TW-004-01 (5X) and 003-TW-038-01 (2X) as the compounds cis-
1,2-dichloroethene and trichloroethene were above the linear range of the instrument. The results from the 
dilution for these two compounds (only) were transcribed over to the undiluted sample results. 

A water sample was not deSignated for matrix spike/matrix spike duplicate analysis on the chain of custody 
sheets and was not performed for this SDG. The laboratory did perform blank spike/blank spike duplicate 
analysis for water. 



Semivolatiles 

Continuing calibration %Ds greater than 25% were reported for pyri~ine, bis(2chloroisopropyl)ether~. 2-
nitroaniline, butylbenzylphthalate, 2-fluorophenol (surrogate), and 2,4,6-tnbromophenol (surrogate). Positive 
and nondetected results reported for the aforementioned target compounds in the affected samples were 
qualified as estimated, (J) and (UJ). 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 

Compound 
Bis(2rethylhexyl)phthalate 
Bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 

26 ~g/Kg 
1 ~g/L 

Samples affected: All soils and aqueous samples. 

Blank Actions: 

Action 
Level 
260 ~g/Kg 
10 ~g/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action levei; report value and qualify as estimated, (J). 

Dilution factors and aliquots used for analysis were taken into consideration during the application of all action 
levels. Positive results reported for bis(2-ethylhexyl)phthalate were qualified in the manner indicated by the 
blank action table. 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses of sample 003-SW-001-01yielded high %Rs for 
4-nitrophenol and low %Rs for acenaphthene. The positive result for acenaphthalene was qualified as 
estimated, (J). 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 

Surrogate recovery of 2-flurophenol for samples 003-SB-004-01, 003-SBDP1-01, 003-S8-038-01, and 003-
S8-038-03 was calculated incorrectly. The recalculated recoveries were within the acceptance criteria and 
no further action was taken. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Initial and continuing calibration RRFs and %Ds outside than their 
respective quality control limits were reported for several volatile and semivolatile compounds. Methylene 
chloride, acetone, and bis(2-ethylhexyl)phthalate were detected in the laboratory method blanks. The 
MS/MSD analyses of sample 003-SW-001-01 yielded high %Rs for 4-nitrophenol and low %Rs for 
acenaphthene. Several surrogate recoveries were incorrectly calculated. 

Other Factors Affecting Data Quality: Methylene chloride was detected in the field quality control blanks. 
A high %R was reported for the surrogate bromofluorobenzene in sample 003-S8-DP1-01. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), USEPA Region V Standard Operating Procedures for the Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"1 attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

~=>, c: =::' 
~d Root Environmental 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-SW-001-01 
003-SW-002-01 
003-lW-008-01 
003-lW-004-01 
003-lW-038-01 
003-T8-006-0 1 
003-T8-007-01 
003-T8-008-0 1 
003-T8-009-0 1 
003-S8-008-01 
003-S8-008-02 
003-S8-004-01 
003-S8-004-03 
003-S8-DP1-01 
003-S8-038-0 1 
003-S8-038-03 

NWIROP FRIDLEY 

SDG BRF02 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA SVOA 

J6 R' J1.7 
J3.6 R' J' 

J6 R' J2.6 
R' A' J2.6 

J6 R' A' J' 
A' R' 
A' R' 

R' 
A2 R' 
N J5.6 A' J' 
N J4 A' J' 
N J4.6 A' J'.6 
N J4.6 A' 
N J6.6 A' J' 
A2 J4.6 A' J,.6 
N J4.6 A' J' 

PC8 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but replace positive results for methylene chloride with a revised detection limit 
and qualify as nondetected, (U), as a result of laboratory method blank contamination. 

Accept data, but replace positive results for methylene chloride and acetone with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. 

Accept data, but replace positive results for methylene chloride a revised detection limit and 
qualify as nondetected, (U) and qualify reported positive for acetone as estimated (J), as a 
result of laboratory method blank contamination. 

Accept data, but replace positive results for bis(2-ethylhexyl)phthalate with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. . 

Reject data, qualify nondetected results for acetone, and 2-butanone, as rejected, (UR) and 
qualify positive results as estimated, (J). 

Accept data, but qualify positive and nondetected results for pyridine as estimated, (J) and 
(UJ), as a result of initial and/or continuing calibration %RSDs and %Ds greater than their 
respective quality control limits. 

Accept data, but qualify positive and nondetected results for pyridine, bis(2-
chloroisopropyl)ether, 2-nitroaniline, and butylbenzylphthalate as estimated, (J) and (UJ), as 
a result of continuing calibration %Ds greater than their respective quality control limits. 

Accept data, but qualify positive results for acetone, 2-butanone, and 2-hexanone as 
estimated, (J) and (UJ), as a result of initial and continuing calibration %RSD and/or 
continuing calibration %D greater than 30% and 25%, respectively. 

Accept data, but qualify positive and nondetected results for chloromethane, chloroethane, 
acetone, methylene chloride, 2-butanone, and 1,2-dichloroethane as estimated, (UJ), as a 
result of continuing calibration %Ds greater than 25%. 
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Accept data, but qualify positive and nondetected results for acetone, methylene chloride, 
tetrachloroethene, and bromoform as estimated, (UJ), as a result of a continuing calibration 
%Ds greater than 25%. 

Accept data, but qualify positive results below the CRQL as estimated, (J). 

Accept data, but qualify positive result for acenaphthalene as estimated, (J), as a result of a 
low matrix spike recovery. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 

substituted benzene 
cyclotetrasiloxane, octamethyl­
silanol, trimethyl­
perfluorotributyamine 

Unknown(s) 
aldol condensate 
bromohydrocarbon 
organic acid 
bromacil 
benzamide, n-propyl 
1 ,3-dioxolane, 2,4-dimethyl-2-phthlate 
cyclotetrasiloxane, octamethyl 
cyclopentasiloxane, decamethyl 
cyclohexasiloxane, dodecamethyl 
PAH 
hydrocarbon 
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C-49-1 0-7 -215 

TO: M. SLADIC DATE: OCTOBER 31, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SU8JECT:. INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - 8RF02 

7/Soils/ 
003-S8-004-01 
003-S8-038-01 

5/Aqueous/ 
003-SW-001-01 
003-TW-038-01 

003-S8-004-03 
003-S8-038-03 

003-SW-002-01 

003-S8-008-01 
003-S8-DP1-01 

003-TW-004-01 

003-S8-008-02 

003-TW-008-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF02, consists of seven (7) soil environmental samples and five (5) 
aqueous environmental samples. One (1) field duplicate pair (003-SB-004-01 / 003-SB-DP1-01) was included within this 
SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The sampleswere collected by Brown 
and Root Environmental on July 16, 21, 22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria. Metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
* • Holding Times 

• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 

* • Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 

* • GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 

* • Detection Limits 
* • Sample Quantitation 
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* All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Analvte 
aluminum 
aluminum(2) 
barium 
calcium 
calcium(2) 
cobalt 
copper(1) 
iron 
iron(2) 

lead 
magnesium 
magnesium(2) 
manganese 
potassium 
silver 
sodium 
thallium 
vanadium 
zinc(1) 
zinc(2) 

Maximum 
Concentration 
41.7 ug/L 
107.6 ug/L 
3.2 ug/L 
46.3 ug/L 
92.90 ug/L 
2.5 ug/L 
0.640 mg/kg 
18.0 ug/L 
37.500 ug/L 
1.5 ug/L 
52.7 ug/L 
94.800 ug/L 
1.3 ug/L 
136.7 ug/L 
3.5 ug/L 
82.5 ug/L 
1.3 ug/L 
3.5 ug/L 
2.320 mg/kg 
7.200 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
NA 
538 ug/L 
16.0 ug/L 
NA 
464.5 ug/L 
12.5 ug/L 
NA 
NA 
187.5 ug/L 
7.5 ug/L 
NA 
474 ug/L 
6.5 ug/L 
683.5 ug/L 
17.5 ug/L 
412.5 ug/L 
6.5 ug/L 
17.5 ug/L 
NA 
36.0 ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
41.7 mg/kg 
NA 
3.2 mg/kg 
46.3 mg/kg 
NA 
2.5 mg/kg 
3.2 mg/kg 
18.0 mg/kg 
NA 
1.5 mg/kg 
52.7 mg/kg 
NA 
1.3 mg/kg 
136.7 mg/kg 
3.5 mg/kg 
82.5 mg/kg 
1.3 mg/kg 
3.5 mg/kg 
11.6 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results less than the action level for aluminum, calcium, cobalt, copper, iron, lead, sodium, 
thallium, vanadium and zinc have been qualified as nondetected "U". Positive results greater than the action level for 
aluminum, barium, calcium, cobalt, copper, iron, lead, magnesium, manganese, potassium, sodium, thallium, vanadium 
and zinc have been qualified as estimated, "J". 

ICP Interference Check Sample Results 

The interfering analyte calcium was present in sample 003-SB-038-03 at a concentration which was comparable to the 
level of calcium in the Interference Check Sample (ICS) solution. Several analytes namely antimony, barium, cobalt, 
manganese, sodium and zinc were present in the ICS solution at concentrations which exceeded the Instrument 
Detection Limit (IDL). Interference affects exist for antimony and cobalt in the affected sample. The positive result 
reported for cobalt and the nondetected result reported for antimony were qualified as estimated, ':.I" and UJ" 
respectively. 
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The interfering analyte calcium was present in sample 003-TW-004-01 at a concentration which was comparable to the 
level of calcium in the Interference Check Sample (ICS) solution. Several analytes namely antimony, barium, cadmium. 
cobalt, manganese, nickel and zinc were present in the ICS solution at concentrations which exceeded the Instrument 
Detection Limit (IDL). Interference affects exist for antimony, cobalt and nickel in the affected sample. The positive 
result reported for nickel and the nondetected result reported for antimony were qualified as estimated, ':.I" and UJ~ 
respectively. The positive result reported for cobalt received no validation flag as the result was qualified as blank 
contamination . 

. Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and selenium affecting the soil matrix were < 75% quality 
control limit. Positive results anI!! nondetects reported for the aforementioned analytes in the affected samples were 
qualified as estimated, "J" and "UJ", respectively. 

The MS %R for lead affecting the soil matrix was < 30% quality control limit. Positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "J". 

The MS %R for cyanide affecting the aqueous matrix was < 75% quality control limit. Nondetected results reported for 
the aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for lead affecting the soil matrix. Positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "J". 

Field Duplicate Results 

Field duplicate imprecision was noted for soil sample pair 003-S8-004-01 / 003-S8-DP1-01 for lead. Positive results 
reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for zinc affecting the soil matrix was greater than the 10% quality control 
limit. Positive results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

The ICP Serial Dilution %D for zinc affecting the aqueous matrix was greater than the 10% quality control limit. Positive 
results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-SW-002-01. The nondetected result reported for arsenic in 
the affected sample was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for lead were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-SW-002-01, 003-TW-008-01 and 003-TW-004-01. The 
nondetected results reported for lead in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance 
was < 50% of the post digestion spike absorbance in samples 003-TW-004-01, 003-TW-038-01, 003-S8-DP1-01, 003-
S8-004-03, 003-S8-008-02, 003-S8-038-01, 003-S8-038-03 and 003-S8-008-01. The positive results and nondetects 
reported for selenium in the affected samples were qualified as estimated, "J" and "UJ", respectively. 
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The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-SW-001-01, 003-TW-008-01, 003-TW-004-01 and 003-
TW-038-01. The nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

Notes 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and 
thallium reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project 
Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

Sample 003-TW-008-01 was analyzed for selenium by method of standard addition. 

The Contract Required detection Limit (CRDL) Percent Recoveries (%Rs) for mercury and zinc were outside the 80-
120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recoveries for lead were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-SW-001-01 and 003-TW-038-01. However, no validation 
actions were warranted as all results reported for arsenic in the affected samples were qualified as blank contamination. 

Executive Summary 

Laboratory Perfonnance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte calcium was present in samples 003-S8-038-03 ar '" 

003-TW-004-01. The MS %Rs for antimony and selenium affecting the soil matrix were < 75% quality control limits. -
MS %R for lead affecting the soil matrix was < 30% quality control limit. The MS %R for cyanide affecting the aqL 

, matrix was < 75% quality control limit. Laboratory duplicate imprecision was noted for lead affecting the soil matnx. 
Field duplicate imprecision was noted for lead affecting the soil matrix. The ICP Serial Dilution %Ds for zinc affecting 
the aqueous and soil matrix were greater than the 10% quality control limit. The GFAA Post Digestion Spike Recoveries 
for arsenic (003-SW-002-01), lead (samples 003-SW-002-01, 003-TW-008-01 and 003-TW-004-01), selenium (samples 
003-TW-004-01, 003-TW-038-01, 003-S8-0P1-01, 003-S8-004-03, 003-S8-008-02, 003-S8-038-01, 003-S8-038-03 and 
003-S8-008-01) and thallium (samples 003-SW-001-01, 003-TW-008-01, 003-TW-004-01 and 003-TW-03B-01) were < 
85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, 'EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review~ September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (aAPP)." 

~ 

~ d, ScJQ~~~ 
Brown and Root Environmental 
Terri L. Solomon 
Chemist ,7 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF02 

TABLE 1 - RECOMMENDATION SUMMARY 

, , , 
aluminum A J magnesium J 

/3 1 
antimony manganese J 

arsenic 
J9 mercury 
1 2 

barium J nickel J 
1 

beryllium potas&ium J 

cadmium selenium /9 
1 1 

calcium A J silver 
1 1 

chromium sodium A J 
1 J1.2 1 J1.9 

cobalt A thallium A 
1 1 1 1 

copper A J vanadium A J 
1 1 1 J1.B 

iron A J zinc A 
1 J 1.4.6.7.9 5 

lead A cyanide J 

If the field is left blank, the qualifier is A - Accept all data. 

1 
A 

1 
J 

2 
J 

3 
J 

4 

J 

5 
J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of ICP Interference. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of low MS %R affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of extremely low MS %R affecting 

the soil matrix. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low MS %R affecting the 

aqueous matrix. 

Accept data but qualify positive results as estimated, "J", as a result of laboratory duplicate imprecision 
affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of field duplicate imprecision 
affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %0 > 10% 
affecting the soil and aqueous matrix. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 
result of low GFAA Post Digestion Spike Recoveries. 
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C-49-11-7 -001 

TO: M. SLADIC DATE: NOVEMBER 3, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF02 

5/Soils/ 

003-S8-004-01 
003-S8-DP1-01 

4/Aqueous/ 

003-88-001-01 

003-S8-004-03 003-S8-008-01 003-S8-008-02 

003-88-002-01 003-SW-001-01 003-SW-002-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF02, consists of five (5) soil environmental samples and four (4) 
aqueous environmental samples. One (1) field duplicate pair (003-S8-004-01 / 003-S8-DP1-01) was included within this 
SDG. 

All samples were analyzed for hexavalent chromium. Samples 003-S8-004-01, 003-S8-004-03 and 003-S8-DP1-01 were 
also analyzed for total organic carbon. The samples were collected by 8rown and Root Environmental on July 16, 21 and 
22, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QA/QC) criteria. Total organic carbon analyses were conducted using Lloyd Kahn 
Method. Hexavalent chromium analyses were conducted using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Detection Limits 

* • Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analvte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
8 mg/L 

Action 
Level (soil) 
40 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results greater than the action level for total organic carbon have been qualified as estimated, 
U J". 

Executive Summary 

Laboratory Perfonnance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, 'EPA Region V Standard Operating Procedures for Validation of CLP Inorganic RevieW; September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide H (NFEsr 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

, ( 

- \ c . ,\ (II 
J \ ~ tv-. :i. . _':ctC~llY"\ 

Brown and Root EnVironmental 
Terri L. Solomon 
Che' 7 

/ ~~. 
.. 7 

{ 
~rown and ot Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF02 

TABLE 1 - RECOMMENDATION SUMMARY 

C49-11-7 -001 

Total organic carbon 

If the field is' left blank, the qualifier is A - Accept all data. 

, 
J Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J". 



APPENDIX A 
Qualified Analytical Results 



CT0003 - NIROP FRIDLEY 
SOIL DATA 
LAUCKS 
SDG: BRF02 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

CHROMIUM, HEXAVALENT 

GENERAL CHEMISTRY 

TOTAL ORGANIC CARBON 

oo3-SB-004-01 oo3-SB-DP1-Ol 
07/22197 07/22197 
9707721-02 9707721-05 
NORMAL NORMAL 
97.4 % 97.2% 

oo3-SB-004-01 

RESULT QUAL UNITS RESULT QUAL UNITS 

2.0 U MG/KG 2.0 U MG/KG 

1800 J MG/KG 1500 J MG/KG 

Page 1 

003-SB-004-03 oo3-SB-008-01 oo3-SB-008-02 
07/22197 07/21/97 07121197 
9707721-04 9707682-02 9707682-03 
NORMAL NORMAL NORMAL 
98.7% 98.4% 98.2% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

2.0 U MG/KG 2.0 U MG/KG 2.0 U MG/KG 

2200 J MG/KG 



CT0003 - NIROP FRIDLEY 
WATER DATA 
LAUCKS 
SDG: BRF02 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

CHROMIUM, HEXAVALENT 

003-BB-001-01 
07/16/97 

9707513-04 
NORMAL 
0.0% 

RESULT QUAL UNITS 

0.005 U MG/L 

003-BB-002-01 
07/16/97 

9707513-05 
NORMAL 
0.0% 

RESULT QUAL UNITS 

0.005 U MG/L 

Page 

003-SW-001-01 003-SW-002-01 
07/16/97 07/16/97 I 1 
9707513-02 9707513-03 
NORMAL NORMAL 
0.0% 0.0% 100.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

0.005 U MG/L 0.005 U MG/L I 



.. 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -062 

TO: M.SLADIC DATE: NOVEMBER 10,1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF03 

7/Soils/ 
003-S 8-0 16-0 1 
003-S8-018-01 

6/Aqueous/ 
003-A8-00 1-0 1 
003-IW-073-01 

003-S8-016-03 
003-S8-073-01 

003-88-003-01 
003-IW-DP1-01 

003-S8-017-01 
003-S8-073-03 

003-IW-016-01 

003-S8-017 -03 

003-IW-0 17 -01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF03, consists of seven (7) soil environmental samples and six (6) 
aqueous environmental samples. One (1) field duplicate pair (003-IW-073-01/ 003-IW-DP1-01) was included within this 
SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on July 24, 25 and 26, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• ICP Interference Check Sample Results 

* • Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
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• Detection Limits 
• Sample Quantitation 

.. - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum 
aluminum(1) 
barium 
beryllium 
calcium 
copper') 
iron 
magnesium 
manganese 
nickel 
potassium 
selenium 
sodium 
thallium 
vanadium 
zind'; 
zinc(2) 

Samples affected: 

Maximum 
Concentration 
24.7 ug/L 
8.300 mg/kg 
3.3 ug/L 
0.3 ug/L 
51.7 ug/L 
0.640 mg/kg 
5.9 ug/L 
57.8 ug/L 
2.1 ug/L 
4.6 ug/L 
209.6 ug/L 
1.0 ug/L 
48.6 ug/L 
1.3 ug/L 
2.7 ug/L 
2.320 mg/kg 
6.900 ug/L 

All 

Action 
Level (aqueous) 
123.5 ug/L 
NA 

. 16.5 ug/L 
1.5 ug/L 
258.5 ug/L 
NA 
29.5 ug/L 
289 ug/L 
10.5 ug/L 
23.0 ug/L 
1048 ug/L 
5.0 ug/L 
243 ug/L 
6.5 ug/L 
13.5 ug/L 
NA 
34.5 ug/L 

(1) 

Maximum concentration present in a soil preparation blank. 
(21 

Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
NA 
41.5 mg/kg 
3.3 mg/kg 
0.3 mg/kg 
51.7 mg/kg 
3.2 mg/kg 
5.9 mg/kg 
57.8 mg/kg 
2.1 mg/kg 
4.6 mg/kg 
209.6 mg/kg 
1.0 mg/kg 
48.6 mg/kg 
1.3 mg/kg 
2.7 mg/kg 
11.6 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, barium, beryllium, calcium, copper, nickel, sodium, thallium, 
vanadium and zinc have been qualified as nondetected "U". Positive results greater than the action level for aluminum, 
barium, calcium, copper, iron, magnesium, manganese, nickel, potassium, sodium, vanadium and zinc have been qualified 
as estimated, "J". 
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ICP Interference Check Sample Results 

The interfering analyte iron was present in sample 003-S8-017-01 at a concentration which was comparable to the level of 
calcium in the Interference Check Sample (ICS) solution. Several analytes namely antimony, barium, cadmium, cobalt. 
manganese and silver were present in the ICS solution at concentrations which exceeded the Instrument Detection Limit 
(IDL). Interference affects exist for antimony, cobalt and silver in the affected sample. The positive results and nondetects 
reported for antimony, cobalt and silver were qualified as estimated, "j" and "Uj", respectively. 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and selenium affecting the soil matrix were < 75% quality 
control limit. Positive results and nondetects reported for the aforementioned analytes in the affected samples were 
qualified as estimated, "j" and "Uj", respectively. 

The MS %R for copper affecting the soil matrix was < 30% quality control limit. Positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "j". 

The MS %R for arsenic affecting the soil matrix was> 125% quality control limit. Positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated. "j". 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for copper, iron and lead affecting the soil matrix. Positive results reported for 
the aforementioned analytes in the affected samples were qualified as estimated, "j". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Differences (%Ds) for iron and zinc affecting the soil matrix were greater than the 10% 
quality control limit. Positive results reported for the aforementioned analytes in the affected samples were qualified as 
estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for arsenic were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-016-01 and 003-88-003-01. The positive result 
reported for arsenic in sample 003-lW-016-01 was qualified as estimated, "J". The nondetected result reported for arsenic 
in sample 003-88-003-01 was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-S8-073-01, 003-S8-073-03, 003-S8-017-01, 003-S8-016-
03, 003-lW-017-01, 003-lW-DP1-01 and 003-lW-016-01. The nondetected results reported for selenium in the affected 
samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recovery for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-073-01. The non detected result reported for selenium in 
the affected sample was qualified as estimated, "UJ". 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury and zinc were outside the 80-
120% quality control limit. However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte iron was present in sample 003-58-017-01. The MS %Rs 
for antimony and selenium affecting the soil matrix were < 75% quality control limits. The MS %R for copper affecting the 
soil matrix was < 30% quality control limit. The MS %R for arsenic affecting the soils matrix was> 125% quality control 
limit. Laboratory duplicate imprecision was noted for copper, iron and lead affecting the soil matrix. The ICP Serial Dilution 
%Ds for iron and zinc affecting the soil matrix were greater than the 10% quality control limit. The GFAA Post Digestion 
Spike Recoveries for arsenic (samples 003-TW-016-01 and 003-88-003-01), selenium (samples 003-S8-073-01, 003-S8-
073-03, 003-S8-017-01, 003-58-016-03, 003-TW-017-01, 003-TW-DP1-01 and 003-TW-016-01) and thallium (sample 
003-TW-073-01) were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~ 01- :;~CfN" 
Brown and Root Environmental 
Terri L. Solomon /// / 
Chemist 7 / / 

j t/·t/1 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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arsenic 

barium 

beryllium 
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calcium 

chromium 

cobalt 

copper 

iron 

lead 

M.SLADIC 
NOVEMBER 10,1997 - PAGE 6 

l 
J 1.4.6 

J6.7 

J6 

NIROP FRIDLEY 
SDG BRF03 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

cyanide 

C-49-11-7-062 

If the field is left blank, the qualifier is A - Accept all data. 

" J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of ICP Interference. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of low MS %R affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of extremely low MS %R affecting 

the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of high MS %R affecting the 

soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of laboratory duplicate imprecision 
affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %0 > 10% 
affecting the soil matrix. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 
result of low GFAA Post Digestion Spike Recoveries. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -065 

TO: M.SLADIC DATE: NOVEMBER 11, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF03 

5/Soils/ 

003-SB-0 16-0 1 
003-SB-018-01 

003-SB-016-03 003-SB-017 -01 003-SB-0 17-03 

The sample set for CTO 003, NIROP Fridley, SDG BRF03, consists of five (5) soil environmental. N.o field duplicate were 
included within this SDG. 

Samples 003-S8-017-01, 003-SB-017-03 and 003-SB-018-01 were analyzed for hexavalent chromium. Samples 003-SB-
016-01 and 003-SB-016-03 were also analyzed for total organic carbon. The samples were collected by Brown and Root 
Environmental on July 25 and 26, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAtQC) criteria. Total organic carbon analyses 
were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were conducted using SW-846 methods 
3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 



MEMO TO: M.SLADIC C-49-11-7 -065 
DATE: NOVEMBER 11, 1997 - PAGE 2 

Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples a~ected: All 

Maximum 
Concentration 
10 mg/L 

Action 
Level (soil) 
50 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated, U J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ . r, C:' 
~W\M {, >kuVY\GY\ 

Brown and Root Environmental 
Terri L. Solomon 
Chemist 

Attachments: 

1, Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF03 

TABLE 1 - RECOMMENDATION SUMMARY 

C49-11-7-065 

Total organic carbon 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J". 



~ 
:Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -065 

TO: M.SLADIC DATE: NOVEMBER 11, 1997 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF030 

4/Aqueous/ 

003-TW-O 16-F 1 003-TW-017-F1 003-TW-073-F 1 003-TW-DP1-F1 

The sample set for CTO 003, NIROP Fridley, SDG BRF03f>consists of four (3) aqueous environmental samples. One (1) 
field duplicate pair (003-TW-073-F1 / 003-TW-DP1-F1) was included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on July 24, 25 and 26, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses w( 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 



MEMO TO: M.SLADIC C49-11-7-065 
DATE: NOVEMBER 11,1997 - PAGE 2 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
barium 
beryllium 
calcium 
iron 
magnesium 
manganese 
nickel 
selenium 
sodium 
thallium(l) 
vanadium 
zinc(1) 

Samples affected: 

Maximum 
Concentration 
2.8 ug/L 
0.3 ug/L 
50.2 ug/L 
5.9 ug/L 
36.9 ug/L 
1.1 ug/L 
4.6 ug/L 
1.0 ug/L 
48.6 ug/L 
1.2 ug/L 
2.5 ug/L 
6.90 ug/L 

All 

Action 
Level (aqueous) 
14.0 ug/L 
1.5 ug/L 
251 ug/L 
29.5 ug/L 
184.5 ug/L 
5.5 ug/L 
23.0 ug/L 
5.0 ug/L 
243 ug/L 
6.0 ug/L 
12.5 ug/L 
34.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for beryllium, nickel, vanadium and zinc have been qualified as nondetected "U". Positive results 
greater than the action level for barium, calcium, iron, magnesium, manganese, nickel and sodium have been qualified as 
estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Nondetected results reported 
for the aforementioned analyte were qualified as estimated, "UJ". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-073-F1, 003-TW-DP1-F1, 003-TW-017-F1 and 003-TW-
016-F1. The nondetected results reported for selenium in the affected samples were qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLsprovided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for lead was> 120% quality control limit. 
However, no validation actions are required for this noncompliance. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for selenium (samples 003-lW-073-F1, 003-lW-DP1-F1, 003-lW-017-F1 and 003-lW-016-
F1) were < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ 

)yM~.S~~@ 
Brown and oot Environmental 
Terri L. Solomon , .. ' 

Ch~m.iStl.// '~/( - /) ... - ./ 

1 . 

v/l/ 
Brown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF03 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium i 
manganese J1 

mercury 

C-49-11-7 -065 

barium J1 nickel A1 i 
A

1 
beryllium potassium 

cadmium selenium /,3 
calcium J1 silver 

chromium sodium i 
cobalt thallium 

copper vanadium A1 

iron zinc A1 

lead 

If the field is left blank, the qualifier is A - Accept all data, 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination, 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J", 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 



C49-10-7-082 

TO: MR. MARK SLADIC DATE: NOVEMBER 13,1997 

FROM: PAMELA A. KORYAK COPIES: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPEST/PCB ORGANICS 
CTO 003 NIROP FRIDLEY 

SAMPLES: 

OVERVIEW 

SDG BRF03 

7/Solid/ 

003-S801S-01 
003-S8017 -03 
003-S8073-01 

S/Aqueous/ 

003-88003-01 
003-lW017-01 
003-TW073-0 1 

003-S8016-03 
003-S8017-01 

003-A8001-01 
003-T8011-01 
003-T80 1-00 1 

003-S8016-01 
003-S8073-03 

003-TW016-01 
003-TWDP1-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF03 consists of seven (7) solid environmental samples 
and six (6) aqueous environmental samples and two (2) trip blanks. All samples were analyzed for Target 
Compound List (TCl) organics (volatile, semivolatile, and PC8 organic compounds), with the exception of the 
triP blanks which were analyzed for volatile organic compounds only. Two samples (003-S8017-03 and 003-
TW073-01) were designated for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses by the field crew. 
The field duplicate pair (003-TWDP1-01/003-TW073-01) was included in this SDG. 

The samples were collected by Brown and Root Environmental on July 24th, 25th, and 26th, 1997 and 
analyzed by Laucks Testing Laboratories. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using Test 
Methods for Evaluating Solid Wastes. SW-846 Method 8260 for aquesous samples and ClP OlM03.1 
analytical and reporting protocols for soil samples. The data contained in this SDG were validated with 
regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial and continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound quantitation 
• Detection limits 
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Field duplicate precision 

C-49-10-7-082 

The symbol (*) indicates that all quality control criteria ~ere met for th.is parameter. Proble~s affectin~ data 
quality are discussed below; documentation supporting these findings are presented In Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

The following table summarizes the maximum concentration of volatile compounds detected in the method 
quality control blanks. 

Compound 

Methylene chloride 
Acetone 
Methylene chloride 

Maximum 
Concentration 

0.5 J.l.g/L 
5 J.l.g/kg 

2 J.l.g/kg 

Samples affected: All 

Blank Actions: 

Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Action 
Level 

5 J.l.g/L 
50 J.l.g/kg 
20 J.l.g/kg 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Results reported for methylene chloride in the affected samples were 
qualified in the manner indicated by the blank action table. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone and 2-butanone were 
less than 0.05. The nondetects were qualified as rejected, UR, and the positive results were qualified as 
estimated, J. 

The continuing Relative Response Factor (RRF) for 2-hexanone was less than 0.05. Only nondetected 
results were reported for this compound and these results were qualified as rejected, UR. 

The initial calibration Percent Relative Standard Deviation (%RSD) was greater than 30% for acetone. This 
compound in the affected samples was qualified as estimated, J. 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for acetone, chlormethane, 
chloroethane, methylene chloride, 2-butanone, tetrachlorethene, bromoform, and 1,2-dichloroethane. 
Positive and nondetected results are affected by these noncompliances. Positive and nondetected results for 
the aforementioned compounds were qualified as estimated, J and UJ, respectively. 

The Relative Percent Difference (RPD) for 1, 1-dichloroethene in the duplicate pair (0031W07301 and 
0031WDP101) exceeded 30%. This compound was qualified as estimated, J, in the affected samples. 

Samples 0031W01601, 0031W01701, 0031W07301, and 0031WDP101 were reanalyzed at a dilution due to 
cis-1,2-dichloroethene and trichloroethene exceeding the instrument linear calibration range. The original 
analyses were chosen for validation. The dilution results for these compounds were transposed over the 
original sample results and used in the validation of this SDG. In addtion, 1,1 ,-dichloroethane exceeded the 
linear calibration range in sample 0031W01701 and the dilution result was transposed over the original result 
and used in validation of this SDG. 
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It should be noted that the instrument mass tuning compound FC43(perfluorotributylamine) was reported as 
a TIC in a volatile organic sample. This compound is not considered to be a TIC in the environmental sample 
by the data reviewer. 

Semivolatiles 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method quality control blanks. 

Compound 

Bis(2-ethylhexyl)phthalate 
Bis 2-ethylhexyl)phthalate 
Samples Affected: All. 

Blank Actions: 

Maximum 
Concentration 

1 J,Lg/L 
26 ug/kg 

Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Action 
Level 

10 J,Lg/L 
260 ug/kg 

Dilution factors, percent moisture, and sample aliquot used for analysis were taken into consideration during 
the application of all action levels. Positive results reported for this compound in the affected samples were 
qualified in the manner indicated by the blank action table. 

The continuing calibration %Ds were greater than 25% for pyridine, 2-nitroaniline, 3-nitroaniline, 4-
nitrophenol, 4-nitroaniline, 3,3'-dichlorobenzidine, carbazole, bis(2-chloroisopropyl)ether, and butylphthalate. 
Only nondetected results were reported for the aforementioned compounds in the affected samples and 
these results were qualified as estimated, (UJ). 

Sample 003SB01701 was reanalyzed at a dilution due to benzo(a)anthracene, fluoranthene, phenanthrene, 
and pyrene exceeding the instrument linear calibration range. The original analysis was chosen for 
validation. The dilution results for the aforementioned compounds were transposed over the original result 
and used in the validation of this SDG. 

Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 

The initial calibration %RSD was greater than 20% for Aroclor-1016 for one peak only, therefore no action 
was taken. 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Contamination was observed in the volatile and semivolatile fractions in 
the method blanks. Initial and continuing calibration Relative Response Factors were less than 0.05 for the 
volatile fraction. Continuing calibration %Ds greater than the 25% quality control limit were reported for 
several volatile and semivolatile compounds. 

Other Factors Affecting Data Quality: Some positive results were reported at concentrations below the 
CRQL in the volatile and semivolatile fractions. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (8/93), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality 
Assurance Guide" (February, 1996). The text of this report has been formulated to address only those 
problem areas affecting data quality. 
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"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-SB018-01 
003-BB003-01 
003-AB001-01 
003-lW016-01 
003-SB016-03 
003-SB016-01. 
003-lW017-01 
003-SB017-03 
003-SB017-01 
003-TB011-01 
003-TWOP1-01 
003-lW073-01 
003-SB073-03 
003-SB073-01 
003-TB010-01 

NIROP FRIDLEY 

SDG BRF03 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA 

A'·2 J'.2.8 
R' J4.8.9 

R' J8.9 
R' JB 
A'·2 J3.8 
A'·2 J'.B 
R' JB.9 
A'.2 J'.2.3.8 
A'·2 J 1.2.3.8 
A2 R' 
R' 
R' 
A'·2 J1.28 
A'·2 J'.2.8 
A2 R' 

A3J7 

A3 

NJ5 

A3J5 
A3J5 
A3J5 
A3J6 

A3J7.8 

A3J5.8 

A3J5 
A3J4 

NJ5 

A3J5.8 

SVOA pCS 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, qualify positive results for acetone as nondetected, (U), due to method quality 
control blank contamination less than the action level. 

Accept data, qualify positive results for methylene chloride as nondetected, (U), due to 
method quality control blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as 
nondetected, (U), due to method quality control contamination greater 
than the action level. 

Reject data, qualify nondetected results as (UR) for acetone, 2-butanone, and/or 2-
hexanone due to the Relative Response Factor less than 0.05. 

Accept data, but qualify positive results for acetone, methylene chloride, and 2-butanone as 
estimated, (J), as a result of continuing calibration %Ds greater than 25%. 

Accept data, qualify nondetected results for chloromethane, chloroethane, 1,2-
dichloroethane, tetrachloroethene, and bromoform as estimated, (UJ), as a result of 
continuing calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for tetrachloroethene and bromoform as 
estimated, (UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine, bis(2-chloroisopropyl)ether, 2-
nitroaniline, and butylbenzyl phthalate as estimated, (UJ), as a result of continuing 
calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine as estimated (UJ), due to continuing 
calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine, 3-nitroaniline, 4-nitrophenol, 4-
nitroaniline, and 3,3'-dichlorobenzidine as estimated, (UJ), as a result of continuing 
calibration %Ds greater than 25%. 
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Accept data, but qualify nondetected results for pyridine, 4-nitroaniline, and carbazole as 
estimated, (UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive results less than the CRQL as estimated (J). 

Accept data, but qualify positive results as estimated, (J), due to initial and continuing 
calibration RRFs less than 0.05. 
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Summary of Tentatively Identified Compounds (TICs) 

TIC 

None 
Unknown(s) 
Unknown alkane(s) 
Unknown PAH(s) 
Unknown phthalate(s) 
Unknown organic acid 
Unknown hydrocarbon(s) 
Acetophenone 



.. 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-079 

TO: M.SLADIC DATE: NOVEMBER 13, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF04 

10/Soils/ 
003-S8-0 18-02 
003-S8-035-02 
003-S8-074-03 

5/Aqueous/ 
003-IW-018-01 
003-IW-074-01 

003-S8-034-0 1 
003-S8-054-0 1 
003-S8-DP1-02 

003-IW-034-01 

003-S8-034-03 
003-S8-054-02 

003-IW-035-01 

003-S8-035-01 
003-S 8-074-0 1 

003-W-054-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF04, consists of ten (10) soil environmental samples and five (5) 
aqueous environmental samples. One (1) field duplicate pair (003-S8-074-01 / 003-S8-DP1-02) was included within this 
SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on July 26, 27, 28, 29 and August 4, 1997 and analyzed by Laucks Testing Laboratories, Inc. 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals 
and cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
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• GFAA Post Digestion Spike Recovery Results 
• Detection Limits .. • Sample Quantitation 

.. - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) 
arsenic 
barium 
beryllium 
beryllium(2) 
calcium 
cobalt 
iron 
iron(1) 

magnesium 
manganese 
nickel 
potassium 
selenium 
sodium 
thallium 
zinc'1) 
zinc'2) 

Maximum 
Concentration 
26.00 ug/L 
1.2 ug/L 
3.5 ug/L 
0.3 ug/L 
0.080 mg/kg 
51.7 ug/L 
3.0 ug/L 
7.3 ug/L 
36.500 ug/L 
57.8 ug/L 
2.7 ug/L 
4.3 ug/L 
209.6 ug/L 
1.0 ug/L 
41.0 ug/L 
1.1 ug/L 
6.700 ug/L 
1.700 mg/kg 

Samples affected: All 

Action 
Level (aqueous) 
130 ug/L 
6.0 ug/L 
17.5 ug/L 
1.5 ug/L 
NA 
258.5 ug/L 
15.0 ug/L 
NA 
182.5 ug/L 
289 ug/L 
13.5 ug/L 
21.5 ug/L 
1048 ug/L 
5.0ug/L 
205 ug/L 
5.5 ug/L 
33.5 ug/L 
NA 

(1) 

Maximum concentration present in an aqueous preparation blank. 
(2) 

Maximum concentration present in a soil preparation blank. 

Action 
Level (soil) 
NA 
1.2 mg/kg 
3.5 mg/kg 
NA 
0.400 mg/kg 
51.7 mg/kg 
3.0 mg/kg 
7.3 mg/kg 
NA 
57.8 mg/kg 
2.7 mg/kg 
4.3 mg/kg 
209.6 mg/kg 
1.0 mg/kg 
41.0 mg/kg 
1.1 mg/kg 
NA 
8.50 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for arsenic, beryllium, cobalt, thallium and zinc have been qualified. as 
nondetected "U". Positive results greater than the action level for aluminum, arsenic, barium, beryllium, calcium, cobalt, 
iron, magnesium, manganese, nickel, potassium, selenium, sodium and zinc have been qualified as estimated, "J". 
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Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and selenium affecting the soil matrix were < 30% quality 
control limit. Nondetected results reported for the aformentioned analytes were qualified as rejected, "UR". 

The MS %R for thallium affecting the soil matrix was < 75% quality control limit. Nondetected results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

The MS %R for selenium and thallium affecting the aqueous matrix was < 75% quality control limit. Positive results and 
nondetects ·reported for the aforementioned analytes in the affected samples were qualified as estimated, "J" and "UJ", 
respectively. 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for calcium and magnesium affecting the soil matrix. Positive results reported 
for the aforementioned analytes in the affected samples were qualified as estimated, "J". 

Laboratory duplicate imprecision was noted for aluminum affecting the aqueous matrix. Positive results reported for the 
aformentioned analyte in the affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-018-01 and 003-TW-074-01. The nondetected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-TW-035-01, 003-TW-034-01 and 003-TW-054-01. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for chromium, lead and selenium were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GF AA Post Digestion Spike Recoveries for arsenic were> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-018-01, 003-TW-074-01, 003-TW-035-01, 003-TW-034-
01 and 003-TW-054-01. However, no validation actions were warranted as the results reported in the affected samples 
were either nondetects or were qualified as blank contamination. 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-018-01, 003-TW-07 4-01, 003-S8-018-02, 003-S8-074-
01, 003-S8-DP1-02, 003-S8-074-03, 003-S8-035-01, 003-S8-035-02, 003-S8-034-03, 003-S8-054-02, 003-S8-034-01 
and 003-S8-054-01. However, no validation actions were warranted as the nondetected results reported in the affected 
samples were rejected for a more severe noncompliance. 
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The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-074-01. However, no validation actions were warranted 
as the result reported in the affected sample was qualified as blank contamination. 

The GFAA Post Digestion Spike Recovery for thallium was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-S8-035-02. However, no validation actions were warranted 
as the result reported in the affected sample was nondetected. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and selenium affecting the soil matrix were < 30% 
quality control limits. The MS %R for thallium affecting the soil matrix was < 75% quality control limit. The MS %Rs for 
selenium and thallium affecting the aqueous matrix were < 75% quality control limit. Laboratory duplicate imprecision was 
noted for calcium and magnesium affecting the soil matrix. Laboratory duplicate imprecision was noted for aluminum 
affecting the aqueous matrix. The GFAA Post Digestion Spike Recoveries for selenium (samples 003-TW-018-01 and 
003-TW-074-01) and thallium (samples 003-TW-035-01, 003-TW-034-01 and 003-TW-054-01) were < 85% quality control 
limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review". 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1~ 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96) 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Qu lity Assurance Project Plan (QAPP)." 

rown and Root Environmental h' .,(./' 
Terri L. Solomon 
Che 

rown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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TABLE 1 - RECOMMENDATION SUMMARY 

i,5 magnesium i,4 
R' manganese i 

A' i mercury 

i nickel J' 

A' potassium i 
selenium 

J',3,6 

i,4 silver 

sodium i 
A' J' thallium A' /,3,6 

vanadium 

i zinc A' i 
cyanide 

C~9-11-7 -079 

R' 

If the field is left blank, the qualifier is A - Accept all data, 

4 

J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination, 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J", 

Accept data but qualify nondetected results as estimated, "UJ", respectively, as a result of low MS %R 
affecting the soil matrix, 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 

of low MS %R affecting the aqueous matrix' 

Accept data but qualify positive results as estimated, "J", as a result of laboratory duplicate imprecision 
affecting the soil matrix, 

Accept data but qualify positive results as estimated, "J", as a result of laboratory duplicate imprecision 
affecting the aqueous matrix. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 

Reject nondetected results, OUR", as a result of MS %R < 30% affecting the soil matrix. 
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TO: MR. MARK SLADIC DATE: NOVEMBER 17,1997 

FROM: PAMELA A. KORYAK COPIES: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOA/PCB ORGANICS 
CTO 003 NIROP FRIDLEY 

SAMPLES: 

OVERVIEW 

SDG BRF04 

10/Solid/ 

003-S80 18-02 
003-S8035-01 
003-S8054-02 
003-S8DP1-02 

9/Aqueous/ 

003-T8012-01 
003-T8015-01 
003-lW035-01 

003-S8034-01 
003-S8035-02 
003-S8074-01 

003-T80 13-0 1 
003-lW018-01 
003-lW054-01 

003-S8034-03 
003-S 8054-0 1 
003-S8074-03 

003-T8014-01 
003-lW034-01 
003-lW074-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF04 consists of ten (10) solid environmental samples 
and five (5) aqueous environmental samples and four (4) trip blanks. All samples were analyzed for Target 
Compound List (TCl) organics (volatile, semivolatile, and PC8 organic compounds), with the exception of the 
trip blanks which were analyzed for volatile organic compounds only. Sample 003-S8035-01 was designated 
for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis by the field crew and sample 003-lW034-01 was 
designated by the laboratory for MS/MSD anaJysis. The field duplicate pair (003-S8DP1-02/003-S8074-01) 
was included in this SDG. 

The samples were collected by 8rown and Root Environmental on July 27th, 28th, 29th and August 4th, 1997 
and analyzed by laucks Testing laboratories. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using 
Test Methods for Evaluating Solid Wastes. SW-846 Method 8260 for aqueous samples and ClP OlM03.1 
analytical and reporting protocols for soil samples. The data contained in this SDG were validated with 
regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial and continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound quantitation 



C49-10-7-115 

• Detection limits 
* • Field duplicate precision 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

The following table summarizes the maximum concentration of volatile compounds detected in the method 
quality control blanks. 

Compound 

Methylene chloride 
Acetone 
Methylene chloride 

Maximum 
Concentration 

0.5 Ilg/l 
5 Ilg/kg 
3 1l9/kg 

Action 
level 

5 1l9/l 
50 Ilg/kg 
30 Ilg/kg 

Samples affected: All 

Blank Actions: 

Value < Contract Required Quantitation Limit (CRQl); report CRQl followed by 
aU. 
Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Results reported for methylene chloride and acetone in the affected samples 
were qualified in the manner indicated by the blank action table. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone and 2-butanone were 
less than 0.05. Only nondetects were reported and these results were qualified as rejected, UR. 

The continuing Relative Response Factor (RRF) for 2-hexanone was less than 0.05. Only nondetected 
results were reported for this compound and these results were qualified as rejected, UR. 

The initial calibration Percent Relative Standard Deviation (%RSD) was greater than 30% for acetone. 
Positive and nondetects are affected by this noncompliance. This compound in the affected samples was 
qualified as estimated, J and UJ, respectively. 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for acetone, methylene 
chloride, tetrachloroethene, bromoform, and bromomethane. Positive and nondetected results are affected 
by these noncompliances. These results for the aforementioned compounds were qualified as estimated, J 
and UJ, respectively. 

Samples 003-TW034-01 and 003-TW054-01 were reanalyzed at a dilution due to trichloroethene exceeding 
the instrument linear calibration range. Sample 003-TWO 7 4-01 was reanalyzed at a dilution due to cis-1,2-
dichloroethene and trichloroethene exceeding the linear calibration range. The original analyses were 
chosen for validation. The dilution results for these compounds were transposed over the original sample 
results and used in the validation of this SDG. In addition, cis-1,2-dichloroethene exceeded the linear 
calibration range in sample 003-TW018-01 and the dilution result was transposed over the original result and 
used in validation of this SDG. 

Semivolatiles 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 



laboratory method quality control blanks. 

Compound 

8is(2-ethylhexyl)phthalate 
8is(2-ethylhexyl)phthalate 
Di-n-octyl phthalate 

Samples Affected: All. 

Blank Actions: 

Maximum 
Concentration 

1 ~g/L 
47 ~g/kg 
46 ~g/kg 

Action 
Level 

10 ~g/L 
470 ~g/kg 
460 ~g/kg 

C-49-10-7-115 

Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by 
aU. 
Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Dilution factors, percent moisture and sample aliquot used for analysis were taken into consideration during 
the application of all action levels. Positive results reported for these compounds in the affected samples 
were qualified in the manner indicated by the blank action table. 

The continuing calibration %Ds were greater than 25% for pyridine, 3-nitroaniline, 4-nitroaniline, and 3,3'­
dichlorobenzidine. Only nondetected results were reported for the aforementioned compounds in the 
affected samples and these results were qualified as estimated, (UJ). 

The continuing calibration %Ds were greater than 25% for carbazole and dibenzo(a,h)anthracene. Positive 
results were qualified as estimated, J, in the affected samples. 

All eight surrogates were outside of quality control limits for sample 003S805402. The sample was therefore 
reanalyzed and the reanalysis was used in the validation of this SDG. 

The Matrix Spike/Matrix Spike Duplicate analyses for sample 003S803501 displayed low %Rs for N­
nitrosodi-n-propylamine, 1,2,4-trichlorobenzene and pyrene. The Relative Percent Differences (%RPDs) for 
1,4-dichlorobenzene, 1,2,4-trichlorobenzene, and acenaphthene were high. No action was taken based on 
these noncompliances since the Matrix Spike results were compliant. 

The holding time until extraction for 003-S8054-02 was exceeeded. Positive and nondetected results were 
qualified as estimated, (J) and (UJ). 

Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 

The holding time until extraction was exceeded for sample 003-S8054-02. Only nondetected results were 
reported and these results were qualified as estimated, (UJ). 

Both surrogates were outside of quality control limits for sample 003-S8054-02. Therefore, the sample was 
re-extracted and re-analyzed and the reanalYSis was used in the validation of this SDG. 

The initial calibration %RSD was greater than 20% for Aroclor-1016 on Column 08-608 for one peak only, 
therefore no action was taken. 

Additional Comments 

There were no additional problems associated with this SDG. 

EXECUTIVE SUMMARY 
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Laboratory Perfonnance Issues: The holding times were exceeded for the reanalyses of sample 003-
SB054-02 for the semivolatile and pesticide/PCB fractions. The initial calibration %RSD for acetone was 
greater than 30%. Contamination was observed in the volatile and semivolatile fractions in the method 
blanks. Initial and continuing calibration Relative Response Factors were less than 0.05 for the volatile 
fraction. Continuing calibration %Ds greater than the 25% quality control limit were reported for several 
volatile and semivolatile compounds. All eight surrogates were outside of quality controls limits for 
semivolatiles in sample 003-SB054-02. Both pesticide/PCB soil surrogates for the same sample were less 
than 10% in both columns. 

Other Factors Affecting Data Quality: Some positive results were reported at concentrations below the 
CRQL in the volatile and semivolatile fractions. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9/94), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality 
Assurance Guide" (February, 1996). The text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

r 
/ 

'7 -' ') . '.~ 
ZW- ;j~,!~/ z 

rown and Root Environmenr 

Pamela A. Koryak ! 
Risk Assessor/Data Validator 

t Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



sample No. 

003-T8012-01 
003-T8013-01 
003-T8014-01 
003-T8015-01 
003-lW018-01 
003-tw034-01 
003-lW035-01 
003-lW054-01 
003-lW074-01 
003-58018-02 
003-58034-01 
003-58034-03 
003-58035-01 
003-58035-02 
003-58054-01 
003-58054-02 
003-58074-01 
003-58074-03 
003-58DP1-02 

NIROP FRIDLEY 

SDG BRF04 

TABLE 1 - RECOMMENDATION SUMMARY 

VoA 
A2 R1 
A2 R1 
A2 R1 
A2 R1 J3 
A2 R1 J10 
A2 R1 J10 
A2R1 
A2 R1 J3 
A2 R1 J10 
A1.2 J2.5.10 
A1.2 J10 
A2.3 J10 
A1.2 J2.10 
A1.2 J2.10 
A1.2 J10 
A1.2 

A1.2 j2.10 
A2.3 J1.2.4.10 
A2.3 J1.2.4.10 

sVoA 

A54 

A54 

A54 

A54 J9 

A54 

A4 J6 
A4 J6 
A4 J6 
A4.J6 
A4 J6 
A4 J6.7.8.10 
A4 J10.11 
A4 J6 
A4 J6 
A4 J6 

PEsT 

If the field is left blank, the qualifier is A - Accept all data. 

J' 

Accept data, qualify positive results for acetone as nondetected (U) due to method quality 
control blank contamination. 

Accept data, qualify positive results for methylene chloride as nondetected (U) due to 
method quality control blank contamination. 

Accept data, qualify positive results for acetone as estimated (J) since the positive result is 
greater than the blank action level. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as 
nondetected (U) due to blank contamination. 

Reject data, qualify nondetected results as (UR) for acetone, 2-butanone, and/or 2-
hexanone due to the initial and continuing calibration Relative Response Factors less than 
0.05. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of 
continuing calibration %Ds greater than 25%. 

Accept data, qualify positive and non detected results for bromoform and tetrachloroethene 
chloride as estimated, (J) and (UJ), as a result of continuing calibration %Ds greater than 
25%. 

Accept data, but qualify nondetected results for bromomethane as estimated, (UJ), as a 
result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive results for acetone as estimated (J) as a result of initial 
calibration %R5Ds greater than 30%. 

Accept data, but qualify nondetected results for acetone as estimated, (UJ), as a result of 
initial calibration %R5Ds greater than 30%. 
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Accept data, but qualify nondetected results for 3-nitroaniline, 4-nitroaniline, and 3,3'­
dichlorobenzidine as estimated (UJ), due to continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive results for carbazole as estimated, (J), as a result of 
continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive results for dibenzo(a,h)anthracene as estimated, (J), as a 
result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine, 4-nitroaniline, and 3,3'­
dichlorobenzidine as estimated, (UJ), as a result of continuing calibration %Ds greater than 
25%. 

Accept data, but qualify positive results less than the CRQL as estimated, (J). 

Accept data, but qualify positive and nondetected results due to a holding time exceedance. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown substituted benzene 
Undecane 
1 ,2,2-Trichloro-1 ,2,2-trinuoroethane 
Unknown 

Unknown(s) 
Unknown alkane(s) 
Unknown hydrocarbon(s) 
Triphenyl ester phosphoric acid 
Sulfur 
Unknown PAH(s) 
Benzaldehyde 
Acetophenone 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -083 

TO: M.SLADIC DATE: NOVEMBER 14, 1997 

FROM: 

SUBJECT:. 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF04 

5/Aqueous/ 

003-1W-018-F1 
003-1W-074-F1 

003-1W-034-F1 003-1W-035-F1 003-1W-054-F 1 

The sample set for CTO 003, NIROP Fridley, SDG BRF04, consists of five (5) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on July 26,27, 28, 29 and August 4, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) 
arsenic 
barium 
calcium 
iron(') 
magnesium 
manganese 
potassium 
selenium 
sodium 
thallium 
zinC<') 

Maximum 
Concentration 
26.00 ug/L 
1.0 ug/L 
3.3 ug/L 
51.7 ug/L 
36.500 ug/L 
57.8 ug/L 
2.1 ug/L 
209.6 ug/L 
1.2 ug/L 
41.0 ug/L 
1.1 ug/L 
6.700 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
130 ug/L 
5.0 ug/L 
16.5 ug/L 
258.5 ug/L 
182.5 ug/L 
289 ug/L 
10.5 ug/L 
1048 ug/L 
6.0 ug/L 
205 ug/L 
5.5 ug/L 
33.5 ug/L 

(I) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contaminatil 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive rr 
less than the action level for arsenic, selenium and zinc have been qualified as nondetected "un. Positive results grb_.~r 
than the action level for barium, calcium, iron, magnesium, manganese, potassium, selenium, sodium and zinc have been 
qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Positive results and 
nondetects reported for the aforementioned analyte were qualified as estimated, "J" and "UJ", respectively. 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-1W-018-F1. The nondetected result reported for selenium in 
the affected sample was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-1W-074-F1, 003-1W-035-F1, 003-1W-034-F1 and 003-1W-
054-F1. The nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 
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The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for selenium was > 120% quality control limit. 
However, no validation actions are required for this noncompliance. 

The GFAA Post Digestion Spike Recoveries for arsenic were> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-018-F1, 003-lW-074-F1 and 003-lW-035-F1. 
However, no validation actions were warranted for arsenic in the affected samples as all results were either nondetects or 
were qualified as blank contamination. 

The GFAA post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-074-F1. However, no validation actions were warranted for 
selenium in the affected sample as the result was qualified as blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for selenium (sample 003-lW-018-F1) and thallium ( samples 03-lW-074-F1, 003-lW-035-
F1, 003-lW-034-F1 and 003-lW-054-F1) were < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenG~ herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the uality Assurance Project Plan (QAPP)." 

~ -1 /./ // 
0t ,C 
~wn and Root Environmental~""'--

Terri L. Solomon 
Chem)st-" . 

rown an Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 
copper 

iron 
lead 

M.SLADIC 
NOVEMBER 14,1997 - PAGE 4 

NIROP FRIDLEY 
SDG BRF04 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 
vanadium 

zinc 

A1 

A1 

i 
i 

J1 

i·2
.
3 

i 
J3 

C-49-11-7 -083 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
of low MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of lo~ GFAA Post Digestion 
Spike Recoveries. 



.. 
!Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -065 

TO: M.SLADIC DATE: NOVEMBER 14,1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF04 

SAMPLES: 3/Soils/ 

003-S8-018-02 003-S8-035-0 1 003-S8-035-02 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG 8RF04, consists of three (3) soil environmental samples. No field 
duplicates were included within this SDG. 

All samples were analyzed for hexavalent chromium. Samples 003-S8-035-01 and 003-S8-035-02 were also analyzed for 
total organic carbon. The samples were collected by 8rown and Root Environmental on July 26 and 28, 1997 and 
analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAtQC) criteria. Total organic carbon analyses were conducted using Lloyd Kahn Method. 
Hexavalent chromium analyses were conducted using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
12 mg/L 

Action 
Level (soil) 
60 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated, "J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994,· "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

'Jv.~~\ d SV"""" 
Brown and Root Environmental 
Terri L. Solomo 
Chemist ,/ 

own and oot Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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TABLE 1 - RECOMMENDATION SUMMARY 

C-49-11-7 -065 

Total organic carbon 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify positive results in exceedance of th.e laboratory blank action level result as 

estimated, "J". 
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Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

MARKSLADIC 

DANA PIETO 

C49-10-7-193 

DATE: OCTOBER 29,1997 

CC: DV FILE 

ORGANIC DATA VALIDATION - VOCs, SVOCs, & PCBs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDGBRF05 

Soils\VOA: 

003-SB-037 -01 
003-SB-063-03 
003-SB-P06-0 1 

Waters\VOA: 

003-AB-002 -01 
003-TW-037-01 

Soils\SVOA\PCB: 

003-SB-037 -01 
003-SB-OP1-03 
003-SB-P06-03 

Waters\SVOA\PCB: 

003-AB-002-01 
003-TW-P06-0 1 

003-SB-037 -02 
003-SB-OP1-03 
003-SB-P06-03 

003-TB-O 16-0 1 
003-TW-063-01 

003-SB-037 -03 
003-SB-P01-01 

003-TW-037-01 

003-SB-037 -03 
003-SB-P01-01 

003-TB-017 -01 
003-TW-OP1-02 

003-SB-063-01 
003-SB-P01-02 

003-TW-063-0 1 

003-SB-063-01 
003-SB-P01-02 

003-TB-018-01 
003-TW-P06-01 

003-SB-063-03 
003-SB-P06-01 

003-TW-OP1-02 

The sample set for the CTO 003 NIROP Fridley, SDG BRF05, consists of ten soil and four aqueous 
environmental samples, one ambient blank (designated AB), and three trip blanks (designated TB). All 
samples were analyzed for Target Compound List (TCl) volatile, semivolatile, and PCB organic compounds. 
The trip blanks were analyzed for TCl volatile compounds only. 

The samples were collected by Brown & Root Environmental on August 5,6, and 7, 1997, and analyzed by 
laucks Testing laboratories. The volatile, semivolatile, and PCB compound analyses were analyzed under 
Naval Facilities Engineering Service Center (NFESC). All aqueous analyses were conducted using SW-846 
Method 8260A. All other analyses were conducted using the U.S. EPA Contract laboratory Program (ClP) 
(OlM03.1) analytical and reporting protocols. The data were evaluated according to the following 
parameters: 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
laboratory control sample results 



MEMO TO: 
DATE: 

MARKSLADIC 
OCTOBER 29, 1997 - PAGE 2 

Intemal standard performance 
Detection limits 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

C-49-10-7-193 

The symbol (*) indicates that quality control criteria were met .for this parameter. Problems affecting data 
usaoility are discussed below and the attached Table 1 summarIzes the validation qualifications. 

Volatiles 

All positive results reported at concentrations less than the Contract required Quantitation Limit (CRQL) were 
qualified as estimated, (J). 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound 
Methylene chloride 
Methylene chloride 
Acetone* 

Maximum 
Concentration 
4 J.l.g/kg 
O.S J.l.g/L 
2.1 J.l.g/L 

Aqueous 
Action 
Level 

S J.l.g/L 
21 J.l.g/L 

*-Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: All. 

Soil 
Action 
Level 
40 J.l.g/kg 

Sample aliquot, dilution factors. and percent moisture were taken into consideration during the application of 
the action level. Positive results for the compound reported at concentrations below the detection limit were 
replaced with revised detection limits and qualified as nondetects, (8U). Positive results for the compound 
reported at concentrations above the detection limit were qualified as estimated, (8J). It should be noted that 
field quality control blanks are not qualified based on field quality control blank contamination. 

Initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-
hexanone were below the O.OS minimum requirement. This calibration noncompliance indicates a lack of 
consistency in instrumental responses which could lead to compromised quantitation of positive and 
nondetected results for the affected compound. Positive results reported for these compounds in the 
affected samples were qualified as estimated (J), and nondetected results were considered to be unusable 
and were rejected (UR). 

Continuing calibration percent differences (%Ds) exceeded the 2S% quality control limit for bromomethane, 
chloromethane, methylene chloride, trichloroethene, and 1,1,2,2-tetrachloroethane. Nondetected results for 
these compounds in associated samples were qualified as estimated, (UJ). 

In samples 003-lW-P06-01 and 003-lW-DP1-02, the compound cis-1,2-dichloroethene exceeded the linear 
calibration range of the instrument. Sample 003-lW-P06-01 was reanalyzed at a 20x dilution and sample 
003-lW-DP1-02 was reanalyzed at a 10X dilution. Only the cis-1,2-dichloroethene results were transposed 
over to the original sample results and used in the validation of the SDG. 

In sample 003-lW-037-01, the compound trichloroethene exceeded the linear calibration range of the 
instrument. It was reanalyzed at a Sx dilution. Only the trichloroethene results were transposed over to the 
original sample results and used in the validation of the SDG. 

Samples 003-S8-P01-01 and 003-S8-P01-02 were analyzed at 10x dilutions. Sample 003-S8-P06-01 was 
analyzed at a SX dilution. Samples 003-S8-037-01 and 003-S8-DP1-03 were analyzed at 2.Sx dilutions. 
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Semivolatiles 

All positive results reported at concentrations less than the CRQL were qualified as estimated. (J). 

The following semivolatile compounds were detected in the laboratory method and/or field quality control 
blanks at the maximum concentration indicated below: 

Compound 
Bis(2-ethlyhexyl) phthalate 
Bis(2-ethlyhexyl) phthalate 
Oiethylphthalate* 
Oi-n-butylphthalate* 

Maximum 
Concentration 
11lJ,g/kg 
1 IJ,g/L 
1 IJ,g/L 
1 IJ,g/L 

Aqueous 
Action 
Level 

10 IJ,g/L 
10 IJ,g/L 
10 IJ,g/L 

--Maximum concentration of contaminant detected in a field quality control blank. 

Soil 
Action 
Level 
110 IJ,g/kg 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the 
application of the action level. Positive results for the compound reported at concentrations below 
the detection limit were replaced with revised detection limits and qualified as nondetects, (BU). 
Positive results for the compound reported at concentrations above the detection limit were qualified 
estimated, (BJ). It should be noted that field quality control blanks are not qualified based on field 
quality control blank contamination. 

A continuing calibration %0 exceeded the 25% quality control limit for carbazole. Nondetected results for this 
compound in associated samples were qualified as estimated, (UJ). 

The results for the samples found in the database did not conform to the EPA rounding rules. 

The limits for the Internal Standard Area and RT Summary are reversed on the forms. The upper limit should 
be the lower limit and the lower limit should be the upper limit. 

No problems were noted. 

Additional Note: 

Sample 003-SB-037-02 did not receive analysis for semivolatiles and PCBs. Analysis of these parameters 
were cancelled by Brown & Root Environmental. 

Executive Summary 

Labora~ory Performance: The volatile initial and continuing calibration RRFs less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. The volatile continuing calibration %Os 
for bromomethane, chloromethane, methylene chloride, trichloroethene, and 1,1,2,2 tetrachloroethane 
exceeded the 25% quality control limit. The semivolatile continuing calibration %0 for carbazole exceeded 
the 25% quality control limit. Methylene chloride was detected in laboratory method blanks for volatiles. 
Bis(2-ethylhexyl)phthalate was detected in laboratory method blanks for semivolatiles. 
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Other Factors Affecting Data Quality: Methylene chloride and acetone were detected in the field quality 
control blanks for volatiles. Diethylphthalate, and di-n-butylphthalate were detected in the field quality control 
blanks for semivolatiles. 

Th€l data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Brown & Root Environmental 
Data Validator 

(-~C/1. 
, (/ //)~;~ (/( . 
'--/ 'Joseph AiSafnchuck 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3, AppendiX C - Support Documentation 



Sample No. 

003-TB-016-01 
003-SB-063-01 
003~SB-063-03 
003-lW-063-01 
003-AB-002-01 
003-TB-017-01 
003-SB-037 -01 
003-SB-037 -02 
003-SB-037 -03 
003-SB-DP1-03 
003-lW-037-01 
003-TB-O 18-0 1 
003-SB-P06-01 
003-SB-P06-03 
003-lW-P06-01 
003-lW-DP1-02 
003-SB-P01-01 
003-SB-P01-02 

NIROP FRIDLEY 
SDG NO. BRF05 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile 

A' J' 
A' j3 
A' J3.7 

J1.7 
J,.2.7 

A' J' 
A' y.7 
A' J3.7 
A' J5.6.7 

A' J3.7 
J,.7 

A' J' 
A' J5.6 
A' J3.7 

J'.7 
J1.7 

A2 J5.6 
A2 J5.6 

PCB 

Accept data, but change positive results for methylene chloride to a revised detection limit 
and qualify as nondetected, (BU), as a result of laboratory method blank contamination. 

Accept data, but change positive results for bis(2-ethylhexyl)phthalate to a revised detection 
limit and qualify as nondetected, (BU), as a result of laboratory method blank contamination. 

Accept data, but qualify nondetects for bromomethane as estimated (UJ), as a result of 
continuing calibration %D greater than 25%. 

Accept data, but qualify positive results estimated (J) for acetone as a result of the initial 
calibration and continuing calibration RRFs less than 0.05. 

Accept data, but qualify nondetects for chloromethane as estimated (UJ), as a result of 
continuing calibration %D greater than 25%. 

Accept data, but qualify nondetects for methylene chloride as estimated (UJ), as a result of 
continuing calibration %D greater than 25%. 

Accept data, but qualify nondetects for trichloroethene as estimated (UJ), as a result of 
continuing calibration %D greater than 25%. 

Accept data, but qualify nondetects for 1,1,2,2 tetrachloroethane as estimated (UJ), as a 
result of continuing calibration %D greater than 25%. 

Accept data, but qualify positive results less than the contract required quantitation limit 
(CRQL) as estimated, (J). 

Accept data, but qualify nondetects for carbazole as estimated (UJ), as a result of continuing 
calibration %D greater than 25%. 

Reject nondetects for 2-butanone and 2-hexanone as a result of initial and/or continuing 
calibrations RRFs less than 0.05. 



Reject nondetects for acetone, 2-butanone, and 2-hexanone as a result of initial and 
continuing calibrations RRFs less than 0.05. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Unknown substituted Benzene(s) 
Unknown(s) 
Unknown hydrocarbon 
Undecane 
Perfluorotributylamine 
Tridecane 

Unknown alkane(s) 
C3 Benzene(s) 
C4 Benzene(s) 
C5 Benzene(s) 
Unknown phthalate 
Unknown(s) 
Bromacil 
Unknown PAH 



Data Qualifier Key: 

U 

J 

UJ 

BU 

Value is a nondetect as reported by the laboratory and should not be considered present. 

Positive result is estimated as result continuing calibration %D > 25% and/or value below the CRQL. 

Nondetected result is considered to be estimated as a result of continuing calibration %D > 25%. 

Nondetected blank (for Region V) as a result of blank contamination and should not be considered present. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -105 

TO: M.SLADIC DATE: NOVEMBER 17, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF05 

SAMPLES: 2/Soils/ 

003-SB-063-01 003-SB-063-03 

1/ Aqueous/ 

003-AB-002 -01 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF05, consists of two (2) soil environmental samples and one (1) 
aqueous environmental sample. No field duplicates were included within this SDG. 

All samples were analyzed for hexavalent chromium. Samples 003-SB-063-01 and 003-SB-063-03 were also analYi 
total organic carbon. The samples were collected by Brown and Root Environmental on August 5, 1997 and analyz... .Jy 
Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QA/QC) criteria. Total organic carbon analyses were conducted using Lloyd Kahn Method. Hexavalent chromium 
analyses were conducted using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 



MEMO TO: M.SLADIC C-49-11-7-10S 
DATE: NOVEMBER 17,1997 - PAGE 2 

Holding Times 

The aqueous sample analyzed for hexavalent chromium was received by the laboratory outside of the 24 hour hold time. 
The nondetected result reported for hexavalent chromium in the affected sample was qualified as estimated, "UJ". 

laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
12 mg/l 

Action 
level (soil) 
60 mglkg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated, "J". 

Executive Summary 

Laboratory Performance: The hold time for hexavalent chromium was exceeded. Total organic carbon was present in 
the laboratory method blank. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC. Guidelines and the Quality Assurance Project Plan (QAPP)." 

~k ci ~(XCtW\fN\ 
B'i"own and Roo(Environmental 
Terri L. Solomon -? 

~heml/ CY. .../ ./ 

. /~-a~{ 
rown and Root nvironmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF05 

TABLE 1 - RECOMMENDATION SUMMARY 

C49-11-7-105 

Total organic carbon Jl 

Hexavalent.chromium i 
If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results as estimated, "UJ", as a result of exceeded hold time. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-11-7-095 

TO: M.SLADIC DATE: NOVEMBER 14, 1997 

FROM: TERRI L SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF05 

9/Soilsl 
003-SB-037-01 
003-SB-DP1-03 
003-SB-P06-03 

5/Aqueous/ 
003-AB-002 -01 
003-TW-P06-01 

003-SB-037 -03 
003-SB-P01-01 

003-TW-037 -01 

003-SB-063-01 
003-SB-P01-02 

003-TW-063-01 

003-SB-063-03 
003-SB-P06-01 

003-TW-DP1-02 

The sample set for CTO 003, NIROP Fridley, SDG BRF05, consists of nine (9) soil environmental samples and five (5) 
aqueous environmental samples. Two (2) field duplicate pairs (003-TW-P06-01 / 003-TW-DP1-02 and 003-SB-037-0 4 

003-SB-DP1-03) were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on August 5, 6 and 7, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
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• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory ~Iank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action 
Analyte Concentration Level (aqueous) 
arsenic(2) 1.00 ug/L 5.00 ug/L 
barium 3.5 ug/L 17.5 ug/L 
beryllium 0.3 ug/L 1.5 ug/L 
beryllium(1) 0.080 mg/kg NA 
cadmium 2.2 ug/L 11.0 ug/L 
calcium 42.0 ug/L 210 ug/L 
chromium 6.0 ug/L 30.0 ug/L 
cobalt 3.0 ug/L 15.0 ug/L 
iron 9.0 ug/L 45.0 ug/L 
lead 1.1 ug/L 5.5 ug/L 
magnesium 38.5 ug/L 192.5 ug/L 
manganese 2.7 ug/L 13.5 ug/L 
nickel 4.3 ug/L 21.5 ug/L 
potassium 133.3 ug/L 666.5 ug/L 
selenium(2) 3.400 ug/L 17.0 ug/L 
sodium 40.6 ug/L NA 
sodium(2) 75.4 ug/L 377 ug/L 
zinc") 1.700 mg/kg NA 
zinc(2) 4.400 ug/L 22.0 ug/L 

Samples affected: All 

") 
Maximum concentration present in a soil preparation blank. 

(2) 

Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil} 
NA 
3.5 mg/kg 
NA 
0.40 mg/kg 
2.2 mg/kg 
42.0 mg/kg 
6.0 mg/kg 
3.0 mg/kg 
9.0 mg/kg 
1.1 mg/kg 
38.5 mg/kg 
2.7 mg/kg 
4.3 mg/kg 
133.3 ug/L 
NA 
40.6 mg/kg 
NA 
8.5 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for arsenic, beryllium, chromium, cobalt, lead, magnesium, manganese, nickel, 
selenium and sodium have been qualified as nondetected "U". Positive results greater than the action level for barium, 
calcium, chromium, cobalt, iron, lead, magnesium, manganese, nickel, potassium, selenium, sodium and zinc have been 
qualified as estimated, "J". 
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Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium affecting the soil matrix was < 30% quality control limit. 
Nondetected results reported for the aformentioned analyte in the affected samples were qualified as rejected, "URn. 

The MS %R for antimony affecting the soil matrix was < 75% quality control limit. Nondetected results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

The MS %R for cyanide affecting the aqueous matrix was < 30% quality control limit. Nondetected results reported for the 
aformentioned analyte in the affected samples were qualified as rejected, OUR". 

Field Duplicate Results 

Field duplicate imprecision was noted for soil sample pair, 003-SB-037-01 I 003-SB-DP1-03, for manganese. Positive 
results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-P06-01 and 003-lW-DP1-03. The non detected results 
reported for selenium in the affected samples were qualified as estimated, "UJn. 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-lW-P06-01 and 003-lW-037-01. The positive results 
reported for thallium in the affected samples were qualified as estimated, "J". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike, laboratory duplicate and the ICP Serial Dilution analyses affecting the aqueous matrix was performed on 
a sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic, cadmium, chromium and lead were 
outside the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recovery for lead was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-lW-037-01. However, no validation actions were warranted 
as the result reported in the affected sample was a nondetected result. 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-SB-063-01, 003-SB-P06-01, 003-SB-P01-01, 003-SB-P01-
02, 003-SB-037-01, 003-SB-037-03 and 003-SB-DP1-03. However, no validation actions were warranted as the 
nondetected results reported in the affected samples were rejected for a more severe noncompliance. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium affecting the soil matrix were < 30% quality control limit. 
The MS %R for antimony affecting the soil matrix was < 75% quality control limit. The MS %R for cyanide affecting the 
aqueous matrix were < 30% quality control limit. Field duplicate imprecision was noted for manganese affecting the soil 
matrix. Th~ GFAA Post Digestion Spike Recoveries for selenium (samples 003-lW-P06-01 and 003-lW-DP1-03) and 
thallium (samples 003-lW-P06-01 and 003-lW-037-01) were < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~d5J0!>.~ 
BWn and Root Environmental 
Terri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF05 

TABLE 1 - RECOMMENDATION SUMMARY 

aluminum magnesium A' i 
antimony l manganese A' J,.3 

arsenic A' mercury 

barium i nickel A' i 
beryllium A' potassium i 
cadmium selenium A' J'.4 R' 

calcium i silver 

chromium A' i sodium A' J' 

cobalt A' i thallium J4 

copper vanadium 

iron i zinc i 
lead A' i cyanide R2 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results as estimated, "UJ", respectively, as a result of low MS %~ 
affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of field duplicate imprecision 
affecting the soil matrix. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
of low GFAA Post Digestion Spike Recoveries. 

Reject nondetected results, "UR", as a result of MS %R < 30% affecting the soil matrix. 

Reject nondetected results, "UR", as a result of MS %R < 30% affecting the aqueous matrix. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-103 

TO: M.SLADIC DATE: NOVEMBER 17, 1997 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DVFILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF05D 

4/Aqueous/ 

003-TW-037-F1 003-TW-063-F1 003-TW-DP1-F2 003-TW-P06-F 1 

The sample set for CTO 003, NIROP Fridley, SDG BRF05D, consists of four (4) aqueous environmental samples. One (1) 
field duplicate pair (003-TW-P06-F1/ 003-TW-DP1-F2) was included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 5, 6 and 7, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAtQC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILMD4.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
cadmium 
chromium 
iron 
lead 
magnesium 
manganese(1) 
selenium(1) 
sodium(1) 
zinc(1) 

Maximum 
Concentration 
2.2 ug/L 
s.o ug/L 
8.1 ug/L 
1.1 ug/L 
21.2 ug/L 
1.S ug/L 
2.900 ug/L 
75.400 ug/L 
4.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
11.0 ug/L 
30.0 ug/L 
40.5 ug/L 
5.5 ug/L 
10S ug/L 
8.0 ug/L 
14.5 ug/L 
377 ug/L 
22.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for cadmium, chromium and zinc have been qualified as nondetected "U". Positive results 
greater than the action level for iron, magnesium, manganese, selenium and sodium have been qualified as estimated, " . 

Field Duplicate Results 

Field duplicate imprecision was noted for sample pair, 003-TW-POS-F1 I 003-TW-DP1-F2, for iron and manganese. The 
positive results reported for the aformentioned analytes were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-POS-F1 and 003-TW-DP1-F2. The nondetected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in 003-TW-DP1-F2 and 003-TW-037-F1. The nondetected results reported 
for thallium in the affected samples were qualified as estimated, "UJ". 

Method of Standard Addition 

The method of standard addition correlation coefficient for selenium affecting sample 003-TW-037-F1 was < 0.995. The 
positive result reported for the aformentioned analyte in the affected sample was qualified as estimated, "J". 
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The Instrument Detection Limits (lDLs) for antimony, barium, chromium, copper, lead, mercury. nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike. laboratory duplicate and the ICP Serial Dilution analyses affecting the aqueous matrix was performed on 
a sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic and cadmium were outside the 80-
120% quality control limit. However, no validation actions are required for this noncompliance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for iron and manganese. The GFAA Post 
Digestion Spike Recoveries for selenium (samples 003-lW-P06-F1 and 003-lW-DP1-F2) and thallium ( samples 003-lW­
DP1-F2 and 003-lW-037-F1) were < 85% quality control limit. The method of standard addition correlation coefficient for 
selenium affecting sample 003-lW-037-F1 was < 0.995. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review". 
February 1994. "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review". September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ d5J~crn 
Brown and Root Environmental 
Terri L. Solomon 

. Brown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
lead 

M.SLADIC 
NOVEMBER 17, 1997 - PAGE 4 

NIROP FRIDLEY 
SDG BRF05D 

TABLE 1 - RECOMMENDATION SUMMARY 

J,,2 

magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

J,,2,4 

C-49-11-7-103 

If the field is left blank, the qualifier is A - Accept all data. 

J4 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results as estimated, "J", as a result of field duplicate imprecision. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 

Accept data but qualify the positive result in sample 003-TW-037-F1 as estimated, "J", as a result of the 
method of standard addition correlation coefficient < 0.995. 
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'Brown & Root Environmentali INTERNAL CORRESPONDENCE 

C-49-11-7 -111 

TO: M.SLADIC DATE: NOVEMBER 18, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 
SDG - BRF06 

SAMPLES: 4/Soils/ 

003-SB-023-01 003-SB-023-03 003-SB-P12-01 003-SB-P12-03 

3/Aqueous/ 

003-TW-023-01 003-TW-P01-01 003-TW-P 12-01 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF06, consists of four (4) soil environmental samples and three (3) 
aqueous environmental samples. No field duplicates were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on August 8, 9, and 10, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 

• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 

" • Sample Quantitation 
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* All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
arsenic'2) 
cadmium 
calcium(1) 
chromium 
iron 
lead 
magnesium 
manganese(1) 
manganese(2) 
potassium(1) 
selenium(1) 
selenium(2) 
sodium(1) 
sodium(2) 
zinc(1) 
zinc(2) 

Maximum 
Concentration 
1.00 ug/L 
2.2 ug/L 
4.060 mg/kg 
6.0 ug/L 
9.0 ug/L 
1.1 ug/L 
21.2 ug/L 
0.340 mg/kg 
1.600 ug/L 
25.700 ug/L 
0.200 mg/kg 
3.400 ug/L 
11.820 mg/kg 
75.400 ug/L 
1.00 mg/kg 
4.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
5.00 ug/L 
11.0 ug/L 
NA 
30.0 ug/L 
45.0 ug/L 
5.5 ug/L 
106 ug/L 
NA 
8.00 ug/L 
NA 
NA 
17.0 ug/L 
NA 
377 ug/L 
NA 
22.0 ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil 
NA 
2.2 mg/kg 
20.3 mg/kg 
6.0 mg/kg 
9.0 mg/kg 
1.1 mg/kg 
21.2 mg/kg 
1.7 mg/kg 
NA 
128.5 mg/kg 
1.0 mg/kg 
NA 
59.1 mg/kg 
NA 
5.00 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for cadmium, chromium, lead, selenium, sodium and zinc have been qualified as 
nondetected "U". Positive results greater than the action level for arsenic, calcium, chromium, iron, lead, magnesium, 
manganese, potassium, selenium, sodium and zinc have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium affecting the aqueous matrix was < 30% quality control limit. 
Nondetected results reported for the aformentioned analyte in the affected samples were qualified as rejected, "UR". 
Positive results reported for the aformentioned analyte were qualified as estimated, "J". 

The MS %R for iron affecting the aqueous matrix was> 120% quality control limit. Positive results reported for the 
aformentioned analyte were qualified as estimated, "J". 

The MS %R for thallium affecting the soil matrix was < 30% quality control limit. Nondetected results reported for the 
aforementioned analyte in the affected samples were qualified as rejected, OUR". 
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The MS %R for lead affecting the soil matrix was < 30% quality control limit. Positive results reported for the 
aforementioned analyte in the affected sample were qualified as estimated, "J". 

The MS %R for antimony, arsenic and selenium affecting the soil matrix was < 75% quality control limit. Positive results 
and nondetects reported for the aformentioned analytes were qualified as estimated, "J" and "UJ", respectively. 

Laboratory Duplicate Results 

Laboratory .duplicate imprecision was noted for calcium, iron and manganese affecting the soil analyses. Positive results 
reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Differences (%Ds) for aluminum, barium, calcium, iron, magnesium and manganese 
affecting the soil matrix were > 10% quality control limit. Positive results reported for the aformentioned analytes in the 
affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GF AA Post Digestion Spike Recoveries for arsenic were> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-SB-023-03 and 003-SB-P12-01. The positive results 
reported for arsenic in the affected samples were qualified as estimated, "J". 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-SB-P12-01. The nondetected result reported for selenium in 
the affected sample was qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arseniC, cadmium, and lead were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recovery for lead was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-lW-023-01. However, no validation actions were warranted 
as the result reported in the affected sample was nondetected. 

The GFAA Post Digestion Spike Recovery for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-lW-P12-01. However, no validation actions were warranted 
as the nondetected result reported in the affected sample was rejected for a more severe noncompliance. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for lead and thallium affecting the soil matrix were < 30% quality 
control limit. The MS %Rs for antimony, arsenic and selenium affecting the soil matrix was < 75% quality control limit. The 
MS %R for selenium affecting the aqueous matrix were < 30% quality control limit. The MS %R for iron affecting the 
aqueous m.atrix was < 75% quality control limit. Laboratory duplicate imprecision was noted for calcium, iron and 
manganese affecting the soil matrix. The ICP Serial Dilution %Ds for aluminum, barium, calcium, iron, magnesium and 
manganese were> 10% quality control limit. The GFAA Post Digestion Spike Recoveries for arsenic (samples 003-SB-
023-03 and 003-SB-P12-01) and selenium (sample 003-SB-P12-01) were outside the 85-115% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assura.nce Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and.the Quality Assurance Project Plan (QAPP)." 

) "'j / / " / {"~'/;;~/7 // ,/ 
~ /t!. C/>~,(., C/ k"' 

/Brown and Root Environmental ' 

~~~~:~~~ti / 
Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF06 

TABLE 1 - RECOMMENDATION SUMMARY 

aluminum l magnesium i·5 

antimony l manganese J '.4.5 

arsenic 
J,.3.6 mercury 

barium l nickel 

beryllium potassium i 
cadmium A' selenium A' i·2.3.6 R2 

calcium i·4
.
5 

silver 

chromium A' i sodium A' i 
cobalt thallium R' 
copper vanadium 

iron 
J '.2.4.5 zinc A' i 

lead A' i·3 
cyanide 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results as estimated, "J", as a result of MS %R affecting the aqueous 
matrix. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
of MS %R affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of laboratory duplicate imprecision 
affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %0 
affecting the soil matrix. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
of low GFAA Post Digestion Spike Recoveries. 

Reject nondetected results, "URn, as a result of MS %R < 30% affecting the soil matrix. 

Reject nondetected results, "URn, as a result of MS %R < 30% affecting the aqueous matrix. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-114 

TO: M.SLADIC DATE: NOVEMBER 18, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF06 

SAMPLES: 3/Aqueous/ 

003-TW-023-F1 003-TW-P01-F 1 003-TW-P12-F1 
Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF06, consists of three (3) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 8, 9 and 10, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Induct' 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Gra, 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 

• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 

• Laboratory Duplicate Results 
• ICP Serial Dilution Results 

* • GFAA Percent Relative Standard Deviation Results 

• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 

• • Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
cadmium 
chromium 
iron 

. lead 
magnesium 
manganese(1) 
selenium(1) 
sodium(1) 
zinc(1) 

Maximum 
Concentration 
2.2 ug/L 
6.0 ug/L 
8.1 ug/L 
1.1 ug/L 
21.2 ug/L 
1.600 ug/L 
2.900 ug/L 
75.400 ug/L 
4.400 ug/L 

Samples affected: All 

Action 
Level (agueous) 
11.0 ug/L 
30.0 ug/L 
40.5 ug/L 
5.5 ug/L 
106 ug/L 
8.0 ug/L 
14.5 ug/L 
377 ug/L 
22.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for chromium, lead, selenium and zinc have been qualified as nondetected "U". Positive results 
greater than the action level for iron, magnesium, manganese, selenium and sodium have been qualified as estimated, • J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 30% quality control limit. Positive results reported for 
the aforementioned analyte were qualified as estimated, "J", The nondetected results reported for the aformentioned 
analyte were qualified as rejected, "UR", 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-TW-023-F1 and 003-TW-P12-F1, The nondetected results 
reported for thallium in the affected samples were qualified as estimated, "UJ", 

Method of Standard Addition 

The method of standard addition correlation coefficient for selenium affecting sample 003-TW-023-F1 was < 0.995, The 
positive result reported for the aformentioned analyte in the affected sample was qualified as estimated, "J", 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP), 
All other analytes were either less than or equal to the provided IDLs, 
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The matrix spike, laboratory duplicate and the ICP Serial Dilution analyses affecting the ICP analyses were performed on a 
sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic and cadmium were outside the 80-
120% quality control limit. However, no validation actions are required for this noncompliance. 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-P12-F1. However, no validation actions were required as 
the nondetected result reported for selenium in the affected sample was qualified as a result of a more severe 
noncomplia·nce. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 30% quality control limit. The GFAA Post 
Digestion Spike Recoveries for thallium (samples 003-lW-023-F1 and 003-TW-P12-F1) were < 85% quality control limit. 
The method of standard addition correlation coefficient for selenium affecting sample 003-lW-023-F1 was < 0.995. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting d~ta quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and t uali!y Assurance Project Plan (QAPP)." 

c~)Y~r''l 
rown and Root Environmental 

Terri L. Solomon ~ 
Chemist , 7 ./ 

// /f4,/ 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
lead 
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A1 

J1 
A1 

NIROP FRIDLEY 
SDG BRF06 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

J1.2.4 

C-49-11-7-114 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results as estimated, "J", as a result of MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 

Accept data but qualify the positive result in sample 003-lW-023-F1 as estimated, "J", as a result of the 
method of standard addition correlation coefficient < 0.995. 

Reject nondetected results, "URn, as a result of extremely low MS %R. 
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Brown & Root Environmental 

TO: 

FROM: 

MR. MARK SLADIC 

LINDA KARSONOVICH 

DATE: 

COPIES: 

INTERNAL CORRESPONDENC: 

DECEMBER 15,1997 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF06 

14/Soil/ 

003-SB-023-01 
003-5B-023-03 
003-SB-P12-01 
003-SB-P12-03 
003-SB-063-04BR 
003-SB-063-14BR 
003-SB-037 -05BR 

4/Aqueous/ 

003-TB-O 19-0 1 
003-TW-P01-01 

003-SB-037-10BR 
003-SB-P06-02BR 
003-SB-P06-05BR 
003-SB-P06-07BR 
003-SB-P01-03BR 
003-SB-P01-05BR 
003-SB-P01-09BR 

003-TW-023-01 
003-TW-P12-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF06 consists of fourteen (14) solid environmental 
samples, three (3) aqueous environmental samples and one (1) field quality control blank. The samples, with 
the exception of the trip blank (designated -TB-) and the soil samples (designated -BR), were analyzed for 
Target Compound List (TCl) volatile and semivolatile organic compounds. The environmental samples were 
also analyzed for PCBs. The trip blanks and samples designated BR soils were analyzed for volatile 
compounds only. The field crew did not designate samples for Matrix Spike/Matrix Spike Duplicate 
(MS/MSD) analyses. The laboratory also analyzed blank spike samples. No field duplicates were included 
in this SDG. 

The samples were collected by Brown and Root Environmental on August 5th, 6th, ]!h, 8th, 9th
, and 10th, 1997 

and analyzed by laucks Testing laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria using 
SW-846 Methods 8260 and ClP OlM03.1 analytical and reporting protocols. The data contained in this 
SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial/continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 



• Blank Spike/Blank Spike Duplicate Results 
• Internal Standard Performance 
• Compound Identification 
• Compound Quantitation 
• Detection Limits 
• Tentatively Identified Compounds 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

Initial calibration and/or continuing calibration Relative Response Factors (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. Positive and nondetected results are 
affected by these noncompliances. Positive and nondetected results reported in the affected samples were 
qualified as estimated, (J) and rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for chloromethane, 
trichloroethene, 1,1 ,2,2-tetrachloroethane, bromomethane, and methylene chloride. Positive and 
nondetected results are affected by these noncompliances. Positive and nondetected results were qualified 
as estimated, (J) and (UJ), in the affected samples. 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Methylene Chloride 
Acetone 

Samples affected: All 

Blank Actions: 

Maximum 
Concentration 
4 ~g/kg 
0.5 ~g/L 
0.9 ug/L 

Action 
Level 
40 ~g/kg 
5 ~g/L 
9 ug/L, ug/kg 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by aU. 
• Value> CRQL and < action level; report value followed by aU. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for methylene chloride and acetone were qualified in 
the manner indicated by the blank action table. It should be noted that field quality control blanks are not 
qualified based on field quality control blank contamination. 

Dilutions were performed on samples 003-lW-P12-01 (5X) and 003-lW-023-01 (5X) as the compound 
trichloroethene was above the linear range of the instrument. The results from the dilutions for this 
compound only were transcribed over to the undiluted sample results. 

A water sample was not designated for matrix spike/matrix spike duplicate analysis on the chain of custody 
sheets and was not performed for this SDG. The laboratory did perform blank spike/blank spike duplicate 
analysis for water. 

Semivolatiles 

Continuing calibration %Ds greater than 25% were reported for pyridine, 4-nitroaniline, and 3,3'­
dichlorobenzidine. Positive and nondetected results reported for the aforementioned target compounds in 
the affected samples were qualified as estimated, (J) and (UJ). 



The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 

Compound 
Bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 

11 j.Jg/Kg 

Samples affected: All soil samples. 

Blank Actions: 

Action 
level 
110 j.Jg/Kg 

• Value < Contract Required Quantitation Limit (CRQl); report CRQl followed by a U. 
• Value> CRQl and < action level; report value followed by a U. 
• Value> CRQl and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for bis(2-ethylhexyl)phthalate were qualified in the 
manner indicated by the blank action table. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQl) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Initial and continuing calibration RRFs and %Ds outside than their 
respective quality control limits were reported for several volatile and semivolatile compounds. Methylene 
chloride and bis(2-ethylhexyl)phthalate were detected in the laboratory method blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2/94), USEPA Region V Standard Operating Procedures for the Validation of OrganiC Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

~,:> 
o an nVlronmental 

Linda Karsonovich 
Chemist/Data Validator/ -

.'~/, 

L:~·/···\.L/ 
. ~. 1??~. 
'/rBrown anaootEnvironmental 

Joseph A Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 



1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

NIROP FRIDLEY 

SDG BRF06 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA SVOA PCB 

003-18-019-01 
003-lW-P01-01 
003-lW-023-01 
003-lW-P12-01 
003-5B-023-01 
003-SB-023-03 
003-SB-P12-01 
003-SB-P12-03 
003-SB-063-04BR 
003-SB-063-14BR 
003-SB-037 -05BR 
003-SB-037 -1 OBR 
003-SB-P06-02BR 
003-SB-P06-05BR 
003-SB-P06-07BR 
003-SB-P01-03BR 
003-SB-P01-05BR 
003-SB-PO 1-09BR 

A,·2 
N 
A' 
A' 
A' 
A' 
A' 
A' 
A' 
A' 
A' 
A' 
A'·2 
A' 

Rij3.S 
R'J3.S JS 
R'J3,s JS 
R'J3,s J 5 
J '.5 J4 
J 2.5 J4 
J 1.5 A3 J4 
J 2.5 J4 
J '.5 
J '.5 
J ',5 
J 2.5 
J 2,5 
J 2.5 
J 2.5 
J2 
J 2.5 
J 2.5 

If the field is left blank, the qualifier is A - Accept all data. 

R' 

J' 

Accept data, but replace positive results for methylene chloride with a revised detection limit 
and qualify as nondetected, (U), as a result of laboratory method blank contamination. 

Accept data, but replace positive results for acetone with a revised detection limit and qualify 
as nondetected, (U), as a result of laboratory method blank contamination. 

Accept data, but replace positive results for bis(2-ethylhexyl)phthalate with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. 

Reject data, qualify nondetected results for acetone, 2-butanone, and 2-hexanone due to 
initial and continuing calibration RRFs falling below the 0.05 criterion as rejected, (UR) and 
qualify positive results as estimated, (J). 

Accept data, but qualify positive and nondetected results for chloromethane and as 
estimated, (J) and (UJ), as a result of continuing calibration %Ds greater than the 25% 
quality control limit. 

Accept data, but qualify positive and nondetected results for trichloroethene and 1,1,2,2-
tetrachloroethane as estimated, (J) and (UJ), as a result of continuing calibration %Ds 
greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for bromomethane as estimated, 
(J) and (UJ), as a result of continuing calibration %Ds greater than the 25% quality control 
limit. 

Accept data, but qualify positive and nondetected results for pyridine, 4-nitroaniline, and 
3,3'dichlorobenzidine as estimated, (J) and (UJ), as a result of continuing calibration %Ds 
greater than their 25% quality control limit. 

Accept data, but qualify positive results below the CRQL as estimated, (J). 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 
trichloromonofluoromethane 

Unknown(s) 
PAH 
alkane 
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C-49-11-7 -105 

TO: M.SLADIC DATE: NOVEMBER 19,1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF07 

14/Soils/ 

003-SB-036-01 
003-SU-B02-01 
003-SU-DP1-01 
003-SU-B09-01 

1/ Aqueous/ 

003-SU-RB-01 

003-SB-036-02 
003-SU-B03-01 
003-SU-B06-01 
003-SU-B10-01 

003-SB-036-03 
003-SU-B04-01 
003-SU-B07 -01 

003-SU-B01-01 
003-SU-B05-01 
003-SU-B08-0 1 

The sample set for CTO 003, NIROP Fridley, SDG BRF07, consists of fourteen (14) soil environmental samples anr 
(1) rinsate blank .. One (1) field duplicate pair (003-SU-B05-01 / 003-SU-DP1-01) was included within this SDG. 

All samples were analyzed for hexavalent chromium and total organic carbon with the exception of 003-SB-036-01, 003-
SB-036-02, 003-SB-036-03 and 003-SU-RB-01. These samples were analyzed for hexavalent chromium only. The 
samples were collected by Brown and Root Environmental on August 12 and 13, 1997 and analyzed by Laucks Testing 
Laboratories, Inc. under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) 
criteria. Total organic carbon analyses were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were 
conducted using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 

• Laboratory Control Sample Results 

• Matrix Spike Results 
• Laboratory Duplicate Results 

* • Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
15 mg/L 

Action 
Level (soil) 
75 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated, "J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
.NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~')W~ J ,SCbl'Y\ 
Brown and Root Environmental 

Terri L. Solomon ~'i' 
,Che/ /, ,., _ 

.' / ~ - ""/ '/1:/ . 

"" 
rown and Root Environmental 

Joseph A Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation, 
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Total organic carbon J1 
Hexavalent,chromium 

NIROP FRIDLEY 
SDG BRF07 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data, 

C-49-11-7 -105 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J", 



.. 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-118 

TO: M.SLADIC DATE: NOVEMBER 19, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF07 

2/Soilsl 
003-SB-036-0 1 

1/Aqueous/ 
003-TW-036-0 1 

003-SB-036-03 

The sample set for CTO 003, NIROP Fridley, SDG BRF07, consists of two (2) soil environmental samples and one (1) 
aqueous environmental sample. No field duplicate pairs were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on August 12, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria. Metals and cyanide analyses 
were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory 81ank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
arsenid2) 
cadmium 
calcium(1) 
chromium 
iron 
lead 
magnesium 
manganese(1) 
manganese(2) 
potassium(1) 
selenium(1) 
selenium(2) 
sodium(1) 
sodium(2) 
thallium 
zinc(1) 
zind2) 

Maximum 
Concentration 
1.00 ug/L 
2.2 ug/L 
4.060 mg/kg 
6.0 ug/L 
9.0 ug/L 
1.1 ug/L 
21.2 ug/L 
0.340 mg/kg 
1.600 ug/L 
25.700 mg/kg 
0.200 mg/kg 
3.400 ug/L 
11.820 mg/kg 
75.4 ug/L 
1.0 ug/L 
1.000 mg/kg 
4.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
5.00 ug/L 
11.0 ug/L 
NA 
30.0 ug/L 
45.0 ug/L 
5.5 ug/L 
106 ug/L 
NA 
8.0 ug/L 
NA 
NA 
17.0 ug/L 
NA 
377 ug/L 
5.0 ug/L 
NA 
22.0 ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
NA 
2.2 mg/kg 
20.3 mg/kg 
6.0 mg/kg 
9.0 mg/kg 
1.1 mg/kg 
21.2 mg/kg 
1.7 mg/kg 
NA 
128.5 mg/kg 
1.0 mg/kg 
NA 
59.1 mg/kg 
NA 
1.0 mg/kg 
5.0 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for cadmium, selenium and sodium have been qualified as nondetected "U". 
Positive results greater than the action level for arsenic, chromium, iron, lead, magnesium, manganese, potassium, 
selenium, sodium and zinc have been qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-S8-036-01. The positive result reported for arsenic in the 
affected sample was qualified as estimated, "J". 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-S8-036-01. The non detected result reported for selenium in 
the affected sample was qualified as estimated, "UJ". 
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The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-036-01. The nondetected result reported for thallium in the 
affected sample was qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other an.alytes were either less than or equal to the provided IDLs. 

The matrix spike, laboratory duplicate and the ICP Serial Dilution analyses affecting the soil and aqueous matrix were 
performed on a sample not incl!Jded within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic, cadmium and lead were outside the 
80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The GFAA Post Digestion Spike Recoveries for arsenic (sample 003-SB-036-01), 
selenium (sample 003-SB-036-01) and thallium (sample 003-lW-036-01) were outside the 85-115% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and t Qua,Jity Assurance Project Plan (QAPP)." 

/ 

Brown a oot Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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antimony 

arsenic 
barium 

beryllium 

cadmium 
calcium 

chromium 
cobalt 
copper 

iron 

lead 

M.SLADIC 
NOVEMBER 19, 1997 - PAGE 4 

NIROP FRIDLEY 
SDG BRF07 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium i 
manganese i 
mercury 
nickel 

potassium i 
A' selenium A' i·2 

silver 

sodium A' J' 
thallium J2 
vanadium 

zinc J' 

cyanide 

C-49-11-7-118 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a ' 
of GFAA Post Digestion Spike Recoveries. 
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FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 
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DATE: 

COPIES: 

NOVEMBER 17,1997 

DV FILE 

ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003 NIROP, FRIDLEY, MINNESOTA 
SDG BRF07 

9/Solid/ 

003-SB-023-05-BR 
003-SB-036-02 
003-SB-036-07 -BR 
003-SB-P12-11-BR 

2/Aqueous/ 

003-TB-020-01 

003-SB-023-15-BR 
003-SB-036-03 
003-SB-DP1-22-BR 

003-lW-036-01 

003-SB-036-01 
003-SB-036-05-BR 
003-SB-P 12-05-BR 

The sample set for CTO 003, NIROP Fridley SDG BRF07 consists of nine (9) solid environmental samples, 1 
(1) aqueous sample, and one (1) trip blank. All samples were analyzed for Target Compound List (TCl) 
organics (volatile, semivolatile, and PCB compounds). One field duplicate pair was (003-SB-036-05-
BRl003-SB-DP1-22-BR) included in this SDG. SampleS 003-SB-023-15-BR was designated by the field 
crew for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis. 

The samples were collected by Brown and Root Environmental on August 9th, 10th, 11th and 12th, 1997 and 
analyzed by laucks Testing labs. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using Contract 
laboratory Program (ClP) Statement of Work OlM03.1, 8260A and 8270B analytical and reporting 
protocols. The data contained in this SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial/continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Intemal Standard Performance 
• Matrix spike results 

* • Blank spike results 
• Field duplicate results 
• Compound Identification 

• Compound quantitation 
• Detection limits 
• Tentatively identified compounds 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

Initial and Continuing Calibration Relative Response Factors (RRFs) for acetone, 2-hexanone, and 2-
butanone were less than 0.050. This noncompliance indicates a lack of instrument response. Positive and 
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nondetected results are affected by this noncompliance. Therefore, nondetected results reported for these 
compounds in the affected samples were considered unreliable and were rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for bromoform, carbon 
tetrachloride, cis-1,3-dichloropropene, dibromochloromethane, trans-1,3-dichloropropene, trichloroethene, 
and 1,1,2,2-tetrachloroethane. Positive and nondetected results are affected by these noncompliances. 
Therefore, positive and nondetected results reported for the aforementioned compounds were qualified as 
estimated, (J) and (UJ), in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

Methylene Chloride 
Methylene Chloride 

Samples affected: All samples. 

Maximum Concentration 

1.5 ug/l 
4 ug/kg 

- Maximum concentration detected in a field quality control blank. 

Blank Actions: 

Action level 

15 ug/l 
40 ug/kg 

• Value < Contract Required Quantitation Limit (CRQl); report CRQl by a U. 
• Value> CRQl and < action level; report value followed by a U. 
• Value> CRQl and> action level: report value as estimated, (J). 

Dilution factors, percent moisture, and sample aliquot were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for methylene chloride. It should be noted that field 
quality control blanks are not qualified based on field quality control blank contamination. 
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C-49-1 0-7-1 09 

Continuing calibration Percent Differences (%Ds) greater than the 25% quality control limit were reported for 
pyridine, 4-nitroaniline, and 3,3'-dichlorobenzidine. Positive and nondetected results are affected by these 
noncompliances. Therefore, nondetected results for the aforementioned compounds were qualified as 
estimated, (UJ), in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

bis(2-ethylhexyl)phthalate 

Samples affected: All soil samples. 

Blank Actions: 

Maximum Concentration Action level 

11 ug/kg 110 ug/kg 

• Value < Contract Required Quantitation Limit (CRQl); report CRQl by a U. 
• Value> CRQl and < action level; report value followed by a U. 
• Value> CRQl and> action level: report value as estimated, (J). 

Dilution factors, percent moisture and sample aliquot were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for bis(2-ethylhexyl)phthalate. 

No problems were noted with the PCB fraction. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQl) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Initial and Continuing Calibration RRFs less than 0.050 were reported for 
acetone and 2-butanone. Continuing calibration %Ds greater than the 25% quality control limit were also 
reported for several volatile and semivolatile compounds. Methylene chloride was detected in the volatile 
laboratory method blanks. Bis(2-ethylhexyl)phthalate was detected in the semivolatile laboratory method 
blank. 

Other Factors Affecting Data Quality: No additional problems were noted. 
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The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), US EPA Region V Standard Operating Procedures for Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

, 6Gr'\.A"""!..k­
Brown and Ro 

~v.JW--
Environmental 

Bonni J. Smathers 
Industrial Hygienist/Data Validator 

/ .. ' ),/-

~
/ .//):-;/ 

/ C-'1 I 

. own an oot Environmental 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 

SDG BRF07 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PCB 

003-SB-023-05-BR 
003-SB-023-15-BR 
003-SB-036-01 
003-SB-036-02 
003-SB-036-03 
003-SB-036-05-BR 
003-SB-036-07 -BR 
003-SB-DP1-22-BR 
003-SB-P12-05-BR 
003-SB-P12-11-BR 
003-TB-020-01 
003-lW-036-01 

If the field is left blank, the qualifier is A - Accept all data. 

J4 

Accept data, but qualify positive results for methylene chloride as nondetected, (U), as 
a result of laboratory blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, (U), 
as a result of laboratory blank contamination. 

Accept data, but qualify nondetected results for bromoform, carbon tetrachloride, cis-1,3-
dichloropropene, dibromochloromethane, and trans-1,3-dichloropropene, as estimated, 
(UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive and nondetected results for trichloroethene, and 1,1,2,2-
tetrachloroethane, and 2-hexanone as estimated, (J) and (UJ), as a result of continuing 
calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine, 4-nitroaniline, and 3,3'­
dichlorobenzidine as estimated, (UJ), as a result of continuing calibration %Ds greater than 
25%. 

Accept data, but qualify positive results as estimated, (J), as a result of a value below the 
CRQL. 

Reject data and qualify nondetected results for acetone, 2-hexanone, and 2-butanone as 
unreliable,(UR). as a result of initial and continuing calibration RRFs less than 0.050. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

None 

TIC 

Unknown alkane(s) 
Unknown(s) 



Sample No. 

NIROP FRIDLEY 

SDG BRF07 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA SVOA PCB 

003-SB-023-05-BR 
003-SB-023-15-BR 
003-S8-036-01 
003-SB-036-02 
003-S8-036-03 
003-SB-036-05-BR 
003-SB-036-07 -BR 
003-SB-DP1-22-BR 
003-SB-P12-05-BR 
003-SB-P12-11-BR 
003-TB-020-01 
003-lW-036-01 

If the field is left blank, the qualifier is A - Accept all data. 

R' 

Accept data, but qualify positive results for methylene chloride as nondetected, (U), as 
a result of laboratory blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, (U), 
as a result of laboratory blank contamination. 

Accept data, but qualify nondetected results for bromoform, carbon tetrachloride, cis-1,3-
dichloropropene, dibromochloromethane, and trans-1,3-dichloropropene, as estimated, 
(UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive and nondetected results for trichloroethene, and 1,1,2,2-
tetrachloroethane, and 2-hexanone as estimated, (J) and (UJ), as a result of continuing 
calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine, 4-nitroaniline, and 3,3'­
dichlorobenzidine as estimated, (UJ), as a result of continuing calibration %Ds greater than 
25%. 

Accept data, but qualify positive results as estimated, (J), as a result of a value below the 
CRQL. 

Reject data and qualify nondetected results for acetone, 2-hexanone, and 2-butanone as 
unreliable,(UR), as a result of initial and continuing calibration RRFs less than 0.050. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

None 

TIC 

Unknown alkane(s) 
Unknown(s) 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-120 

TO: M.SLADIC DATE: NOVEMBER 19, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF07D 

SAMPLES: 1/Aqueous/ 

003-TW-036-F1 
Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF07D, consists of one (1) aqueous environmental sample. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 12, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were conducted using 
Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
cadmium 
chromium 
iron 
lead 
magnesium 
manganese(1) 
selenium(1) 
sodium(1) 
zinc(1) 

Maximum 
Concentration 
2.2 ug/L 
S.O ug/L 
8.1 ug/L 
1.1 ug/L 
21.2 ug/L 
1.S ug/L 
2.900 ug/L 
75.400 ug/L 
4.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
11.0 ug/L 
30.0 ug/L 
40.5 ug/L 
5.5 ug/L 
10S ug/L 
8.0 ug/L 
14.5 ug/L 
377 ug/L 
22.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for zinc have been qualified as nondetected "U". Positive results greater than the action level for 
iron, magnesium, manganese, selenium, sodium and zinc have been qualified as estimated, "J". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%0) for manganese was > 10% quality control limit. The positive result 
reported for the aformentioned analyte was qualified as estimated, "J". 

GFAA Post Digestion Spike Recoverv Results 

The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-TW-03S-F1. The non detected result reported for thallium in the 
affected sample was qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike and laboratory duplicate analyses for GFAA analyses and mercury affecting the aqueous matrix were 
performed on a sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic and cadmium were outside the 80-
120% quality control limit. However, no validation actions are required for this noncompliance. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: ICP Serial Dilution %D for manganese was> 10% quality control limit. The GFAA 
Post Digestion Spike Recovery for thallium (sample 003-TW-036-F1) was < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as speCified in the 
NFESC Guidelines and the Quality-Assurance Project Plan (QAPP)." 

/ 

, / 

rown and Root Environme~tal ~.;!---
Terri L. Solomqn '7 ~~ 
Chemist /~.-. 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF07D 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

C-49-11-7 -120 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %0. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-125 

TO: M.SLADIC DATE: NOVEMBER 20,1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF08 

5/Soilsl 
003-SB-058-0 1 
003-SB-P02-03 

3/Aqueous/ 
003-AB-003-01 

003-SB-058-03 003-SB-DP1-04 003-SB-P02-0 1 

003-TW-058-01 003-TW-P02-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF08, consists of five (5) soil environmental samples and three (3) 
aqueous environmental samples. One field duplicate pair (003-SB-058-01 / 003-SB-DP1-04) was included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on August 18, 19 and 20, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action Action 
Analyte Concentration Level (aqueous) Level {soil} 
aluminum 29.7 ug/L 148.5 ug/L NA 
aluminum(') 10.860 mg/kg NA 54.3 mg/kg 
barium 3.6 ug/L 18.0 ug/L NA 
barium(') 0.340 mg/kg NA 1.7 mg/kg 
beryllium 0.4 ug/L 2.0 ug/L 0.4 mg/kg 
calcium 39.8 ug/L 199 ug/L 39.8 mg/kg 
chromium 6.8 ug/L 34.0 ug/L 6.8 mg/kg 
cobalt 4.3 ug/L 21.5 ug/L NA 
cobaltl') 0.460 mg/kg NA 2.3 mg/kg 
iron 11.1 ug/L 55.5 ug/L NA 
iron(1) 7.020 mg/kg NA 35.1 mg/kg 
magnesium 46.9 ug/L 234.5 ug/L 46.9 mg/kg 
manganese 2.3 ug/L 11.5 ug/L 2.3 mg/kg 
sodium(') 13.34 mg/kg NA 66.7 mg/kg 
sodium(2) 119.3 ug/L 596.5 ug/L NA 
thallium 1.3 ug/L 6.5 ug/L 1.3 mg/kg 
vanadium 2.5 ug/L 12.5 ug/L 2.5 mg/kg 
zinc") 0.540 mg/kg NA 2.7 mg/kg 
zinc(2) 3.900 ug/L 19.5 ug/L NA 

Samples affected: All 

(I) 

Maximum concentration present in a soil preparation blank. 
(2) 

Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, beryllium, calcium, chromium, cobalt, magnesium, sodium, 
thallium, vanadium and zinc have been qualified as nondetected "U". Positive results greater than the action level for 
aluminum, barium, beryllium, calcium, chromium, cobalt, iron, magnesium, manganese, sodium, vanadium and zinc have 
been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium affecting the aqueous matrix was < 30% quality control limit. 
The non detected results reported for the aforementioned analyte in the affected samples were qualified as rejected, OUR". 
The positive results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 
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The MS %R for antimony affecting the soil matrix was < 30% quality control limit. The nondetected results reported for the 
aforementioned analyte in the affected samples were qualified as rejected, OUR". 

The MS %Rs for lead and selenium affecting the soil matrix were < 75% quality control limit. The positive results and 
nondetects reported for the aforementioned analytes in the affected samples were qualified as estimated, "J" and "UJ", 
respectively. 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for zinc affecting the soil matrix was > 10% quality control limit. The 
positive results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J" . 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-S8-058-031. The nondetected result reported for selenium in 
the affected sample was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-S8-P02-01 and 003-S8-058-03. The nondetected results 
reported for thallium in the affected samples were qualified as estimated, "UJ". 

Method of Standard Addition 

The correlation coefficient for selenium analyzed by the method of standard addition for sample 003-TW-P02-01 was < 
0.995. The positive result reported for the aforementioned analyte in the affected sample were qualified as estimated, "J". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike and laboratory duplicate analyses for mercury affecting the aqueous matrix were performed on a sample 
not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury, selenium, silver and zinc 
were outside the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The MS %R for mercury affecting the soil matrix was> 125% quality control limit. However, no validation actions were 
warranted as the sample results reported for the aformentioned analyte were nondetects. 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-S8-058-01 and 003-S8-DP1-04. However, no validation 
actions are required as the results reported for thallium in the affected samples were qualified as blank contamination. 



MEMO TO: M.SLADIC C-49-11-7-125 
DATE: NOVEMBER 20, 1997 - PAGE 4 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for selenium affecting the aqueous matrix and antimony affecting 
the soil matrix were < 30% quality control limit. The MS %Rs for lead and selenium affecting the soil matrix were < 75% 
quality control limit. The ICP Serial Dilution %0 for zinc affecting the soil matrix was> 10% quality control limit. The GFAA 
Post Digestion Spike Recoveries for selenium (sample 003-SB-058-03) and thallium (samples 003-SB-P02-01 and 003-
SB-058-03) were outside the < 85% quality control limit. The correlation coefficient for selenium analyzed by the method of 
standard addition affecting sample 003-TW-P02-01 was < 0.995. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory,Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 

NFES. ,c GU:zd~~rance Project Plan (OAPP)." 

2/ ' 
~d Root Environmental p. 

Terri L. Solomon 
Chem· 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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A' i magnesium 

R' manganese 
mercury 

i nickel 
A' i potassium 

selenium i·3.5.S 

A' i silver 
A' i sodium A' i 
A' i thallium A' J5 

vanadium A' i 
i zinc A' i,4 
J3 cyanide 

C-49-11-7-125 

R' 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results affecting the aqueous matrix as estimated, "J", as a result 
of low MS %R. 

Accept data but qualify positive results and nondetects affecting the soil matrix as estimated, "J" and "UJ", 
respectively, as a result of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J" as a result of ICP Serial 
Dilution %0. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 

Accept data but qualify the positive result in sample 003-TW-P02-01 as estimated, "J", as a result of a 
correlation coefficient < 0.995. 

Reject nondetected data, "UR", as a result of extremely low MS %R. 
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FROM: 

MR. MARK SLADIC 

LINDA KARSONOVICH 

DATE: 

COPIES: 

DECEMBER 16,1997 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOA/SVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF08 

13/SoiU 

003-SB-P02-01 
003-SB-P02-02 
003-SB-P02-03 
003-SB-058-01 
003-SB-058-02 
003-SB-058-03 
003-SB-DP1-04 

6/Aqueous/ 

003-TB-021-01 
003-TB-022-01 
003-TB-023-01 

003-SB-P02-05BR 
003-SB-DP1-23BR 
003-SB-P02-15BR 
003-SB-058-05BR 
003-SB-DP1-25BR 
003-SB-058-15BR 

003-TW-P02-01 
003-AB-003-0 1 
003-TW-058-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF08 consists of thirteen (13) solid environmental 
samples, three (3) aqueous environmental samples and three (3) field quality control blanks. The samples, 
with the exception of the trip blanks (designated -TB-) and the soil samples (designated -BR), were analyzed 
for Target Compound List (TCl) volatile and semivolatile organic compounds. The environmental samples 
were also analyzed for PCBs. The trip blanks and BR soils were analyzed for volatile compounds only. The 
field crew designated samples for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses. The laboratory 
also analyzed blank spike samples. Three field duplicates were included in this SDG. 

The samples were collected by Brown and Root Environmental on August 18th
, 19th

, 20th
, and 21 5t

, 1997 and 
analyzed by laucks Testing laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using 
SW-846 Methods 8260 for aqueous samples and ClP OLM03.1 analytical and reporting protocols for soil 
samples. The data contained in this SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• InitiaUcontinuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Blank Spike/Blank Spike Duplicate Results 
• Internal Standard Performance 
• Compound Identification 
• Compound Quantitation 
• Detection Limits 
• Tentatively Identified Compounds 



The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

Initial calibration and/or continuing calibration Relative Response Factors (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. Positive and nondetected results are 
affected by these noncompliances. Positive and nondetected results reported in the affected samples were 
qualified as estimated, (J) and rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for cis-1,3-
dichloropropene, trans-1,3-dichloropropene, bromoform, chloroethane, and acetone. Positive and 
nondetected results are affected by these noncompliances. Positive and nondetected results were qualified 
as estimated, (J) and (UJ), in the affected samples. 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Toluene 
Methylene Chloride 

Samples affected: All 

81ank Actions: 

Maximum 
Concentration 

10 IJg/Kg 
1 IJg/Kg 
2.1 IJg/L 

Action 
Level 
100 IJglKg 
5lJg/Kg 
21 IJg/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for methylene chloride and toluene were qualified in 
the manner indicated by the blank action table. It should be noted that field quality control blanks are not 
qualified based on field quality control blank contamination. 

Percent recovery of trichloroethene in the soil MS/MSD could not be calculated as the amount of compound 
present in the unspiked sample was greater than five times the amount of the spike. A water sample was not 
deSignated for matrix spike/matrix spike duplicate analysis on the chain of custody sheets and was not 
performed for this SDG. The laboratory did perform a blank spike/blank spike duplicate analysiS for water. 

Dilutions were performed on samples 003-1W-P02-01 (10X), 003-1W-058-01 (5X), and 003-S8-058-01 
(2.5X). The compounds cis-1,2-dichloroethene and trichloroethene in sample 003-1W-P02-01 were above 
the linear range of the instrument. The results from the dilution for these compounds only were transcribed 
over to the undiluted sample results. The compound trichloroethene in samples 003-1W-058-01 and 003-
S8-058-01 was above the linear range of the instrument. The results from the dilutions for this compound 
only were transcribed over to the undiluted sample results. 

Semivolatiles 

Continuing calibration %Ds greater than 25% were reported for dimethylphthalate. Positive and nondetected 
results reported for the aforementioned target compound in the affected samples were qualified as estimated, 
(J) and (UJ). 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 



Compound 
Bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 

1 IJg/L 

Samples affected: All water samples. 

Blank Actions: 

Action 
Level 
10 IJg/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by aU. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors and sample aliquot used for analysis were taken into consideration during the application of 
all action levels. Positive results reported for bis(2-ethylhexyl)phthalate were qualified in the manner 
indicated by the blank action table. 

The RPD of the MS/MSD matrix spike duplicate on sample 003-SB-058-01 failed to meet the minimum 
acceptance criteria for eight (8) of the eleven (11) compounds. However, recoveries for the MS and blank 
spike were within the acceptance criteria. The laboratory has proposed that a loss of extract during sample 
preparation caused the low recoveries. No further action was taken since the blank spike recoveries were 
within acceptance limits. 

Water samples from SDG BRF09· were extracted with water samples from SDG BRF08. A MS/MSD was 
performed on a sample from SDG BRF09. Recovery information was included in the data package and was 
within the acceptance criteria. 

No problems were encountered. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 

Samples 003-SB-P02-02 and 003-SB-058-02 were canceled by Brown and Root. 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Initial and continuing calibration RRFs and %Ds outside than their 
respective quality control limits were reported for several volatile and semivolatile compounds. Methylene 
chloride, toluene, and bis(2-ethylhexyl)phthalate were detected in the laboratory method blanks and/or field 
quality control blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), USEPA Region V Standard Operating Procedures for the Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 



~ a; Root Environmental 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDEL Y 

SDG BRGOS 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PCB 

003-TB-021-01 A1 R1J1 
003-TB-022-01 A1 R1 
003-TB-023-0 1 A1 R1 
003-TW-P02-01 A1 R1J1 A3 

003-AB-003-0 1 A1 R1J1 A3 

003-TW-058-01 A1 R1 A3 

003-SB-P02-01 A2 J2 J4 
003-SB-P02-02 A2 J4 
003-SB-P02-03 A2 J4 
003-SB-058-01 A2 J4 
003-SB-058-02 A2 J4 
003-SB-058-03 A2 J4 
003-SB-DP1-04 A2 J4 
003-SB-P02-05BR A2 J2 
003-SB-DP1-23BR A2 J2 
003-SB-P02-15BR A2 J3 
003-SB-058-05BR A2 J2 
003-SB-DP1-25BR A2 J2 
003-SB-058-15BR A2 J2 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but replace positive results for methylene chloride with a revised detection limit 
and qualify as nondetected, (U), as a result of laboratory method blank and/or field quality 
control blank contamination. 

Accept data, but replace positive results for methylene chloride and toluene with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. 

Accept data, but replace positive results for bis(2-ethylhexyl)phthalate with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. 

Reject data, qualify nondetected results for acetone, 2-butanone, and 2-hexanone as 
rejected, (UR) and qualify positive results as estimated, (J). 

Accept data, but qualify positive and nondetected results for cis-1,3-dichloropropene, trans-
1,3-dichloropropene, and bromoform as estimated, (J) and (UJ), as a result of continuing 
calibration %Ds greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for chloroethane and acetone as 
estimated, (J) and (UJ), as a result of continuing calibration %Ds greater than their 25% 
quality control limit. 

Accept data, but qualify the nondetected result for acetone as estimated, (J) and (UJ), as a 
result of continuing calibration %Ds greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for dimethylphthalate as estimated, 
(J) and (UJ), as a result of continuing calibration %Ds greater than the 25% quality control 
limit. 



Fraction 

Volatile 

Semivolatile 

TIC 

Unknown(s) 
undecane 
decane 

Unknown(s) 
hydrocarbon 
PAH 
alkane 

Summary of Tentatively Identified Compounds (TICs) 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-126 

TO: M.SLADIC DATE: NOVEMBER 20, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:' INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRFOB 

SAMPLES: 3/Aqueous/ 

003-TW-058-F1 003-TW-P02-F1 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF08, consists of two (2) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 19 and 20, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted I.._.,jg 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

.. - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1l 
barium 
beryllium 
calcium 
chromium 
iron 
magnesium 
manganese 
sodium 
thallium 
vanadium 
zinc 

Maximum 
Concentration 
19.00 ug/L 
3.3 ug/L 
0.4 ug/L 
37.9 ug/L 
6.8 ug/L 
9.0 ug/L 
46.9 ug/L 
2.3 ug/L 
119.3 ug/L 
1.3 ug/L 
2.3 ug/L 
3.9 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
95.0 ug/L 
16.5 ug/L 
2.0 ug/L 
189.5 ug/L 
34.0 ug/L 
45.0 ug/L 
234.5 ug/L 
11.5 ug/L 
596.5 ug/L 
6.5 ug/L 
11.5 ug/L 
19.5 ug/L 

(1l Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for beryllium, chromium, thallium and zinc have been qualified as non detected 
"U". Positive results greater than the action level for barium, calcium, iron, magnesium, manganese and sodium have 
been qualified as estimated, "J". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury, selenium and silver were 
outside the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: None. 



MEMO TO: M.SLADIC C-49-11-7-126 
DATE: NOVEMBER 20,1997 - PAGE 3 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"1 attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the lity Assurance Project Plan (QAPP)." 

___ ,I / 
terown and Root Environmental ~ ~ cZ°::=- p/ 

, ~~oot Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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chromium 
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NIROP FRIDLEY 
SDG BRF08 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 
mercury 

i nickel 
A' potassium 

selenium 

i silver 
A' sodium 

thallium A' 
vanadium 

i zinc A' 

C-49-11-7-126 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-11-7-145 

TO: M.SLADIC DATE: NOVEMBER 21, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:· INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF09 

7/50ils/ 

003-58-007-01 
003-58-027-03 

003-58-007-02 
003-58-030-01 

003-58-027 -01 
003-58-030-02 

003-58-027-02 

The sample set for CTO 003, NIROP Fridley, 5DG 8RF09, consists of seven (7) soil environmental samples. No field 
duplicate pairs were included within this 5DG. 

5amples 003-58-007-01 and 003-58-007-02 were analyzed for hexavalent chromium. 5amples 003-58-027-01, 003-58-
027-02 and 003-58-027-03 were analyzed for total organic carbon. 5amples 003-58-030-01 and 003-58-030-02 were 
analyzed for hexavalent chromium and total organic carbon. The samples were collected by 8rown and Rr 
Environmental on August 21,22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Fac' 
Engineering 5ervice Center (NFE5C) Quality Assurance/Quality Control (QA/QC) criteria. Total organic carbon ana.. J 

were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were conducted using 5W-846 methods 
3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• Laboratory Control 5ample Results 
• Matrix 5pike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• 5ample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
15 mg/L 

Action 
Level (soil) 
75 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot. percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated. "J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review". 
February 1994. "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review". September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~, \ 

J1-ti)'v\ 
Br6wn and Root Environmental 
Terri L. Solomon 
Chemist /~/_ 

) / // 
//~:~ oM 

~wn and loot Environmental 
Joseph A Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Total organic carbon J1 
Hexavalent· chromium 

NIROP FRIDLEY 
SDG BRF09 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept aU data. 

C-49-11-7-145 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, • J". 
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~ 
:Brown & Root Environmental I INTERNAL CORRESPONDENCE 

C-49-11-7-144 

TO: M.SLADIC DATE: NOVEMBER 21, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:' INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF09 

SAMPLES: 3/Aqueous/ 

003-TW-007-F1 003-TW-027-F1 003-TW-030-F1 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF09, consists of three (3) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 21,22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Fumace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• . GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) 
barium 
calcium 
cobalt 
iron 
magnesium 
manganese 
potassium 
silver 
zinc(1) 

Maximum 
Concentration 
31.800 ug/L 
2.4 ug/L 
38.0 ug/L 
4.0 ug/L 
11.1 ug/L 
25.6 ug/L 
1.1 ug/L 
196.6 ug/L 
5.6 ug/L 
7.300 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
159 ug/L 
12.0 ug/L 
190 ug/L 
20.0 ug/L 
55.5 ug/L 
128 ug/L 
5.5 ug/L 
983 ug/L 
28.0 ug/L 
36.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contaminatil" 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamin' 
Positive results less than the action level for barium, cobalt and zinc have been qualified as nondetected "U". Pc. ~ 

results greater than the action level for barium, calcium, iron, magnesium, manganese and potassium have been qualified 
as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for selenium and thallium were < 75% quality control limit. The positive 
results and nondetects reported for the aforementioned analytes were qualified as estimated, "J" and "UJ", respectively. 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%0) for iron was> 10% quality control limit. The positive results reported for 
the aforementioned analyte were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for lead were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-007-F1, 003-lW-027-F1 and 003-lW-030-F1. The 
nondetected results reported for lead in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-lW-007 -F1. The nondetected result reported for lead in the 
affected sample was qualified as estimated, "UJ". 
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The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality CQ.ntrollimit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-007-F1, 003-TW-027-F1 and 003-TW-030-F1. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

Method of Standard Addition 

The correlation coefficient for selenium analyzed by the method of standard addition for sample 003-TW-030-F1 was < 
0.995. The positive result reported for the aforementioned analyte in the affected sample were qualified as estimated, "J". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the. Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury and selenium were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for selenium and thallium were < 75% quality control limit. The ICP 
Serial Dilution %D for iron was> 10% quality control limit. The GFAA Post Digestion Spike Recoveries for lead (samples 
003-TW-007-F1, 003-TW-027-F1 and 003-TW-030-F1), selenium (sample 003-TW-007-F1) and thallium (samples 003-
TW-007-F1, 003-TW-027-F1 and 003-TW-030-F1) were < 85% quality control limit. The correlation coefficient for selenium 
analyzed by the method of standard addition affecting sample 003-TW-030-F1 was < 0.995. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review', September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

-> /' , .. t:r? 
Brown and oot Environmental A ,.-t....­
Terri L. Solomon 

che~h / 
"G/ 

rown an oot Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 
arsenic 

barium 

beryllium 

cadmium 

calcium 
chromium 

M.SLADIC 
NOVEMBER 21,1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF09 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium i 
manganese i 
mercury 

nickel 

potassium i 
selenium l·4.5 
silver 
sodium 

C49-11-7-144 

cobalt A1 thallium /,4 
copper 

iron 
lead 

vanadium 

zinc A1 

If the field is left blank, the qualifier is A - Accept all data. 

J" 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects, "J" and "UJ", respectively, as a result of low MS 

%R. 

Accept data but qualify positive results, "J", as a result of ICP Serial Dilution %0. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 

Accept data but qualify the positive result in sample 003-TW-030-F1 as estimated, "J", as a result of a 
correlation coefficient < 0.995. 



C-49-10-7-112 

TO: MR. MARK SLADIC DATE: NOVEMBER 17, 1997 

FROM: BONNI J. SMATHERS COPIES: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003 NIROP, FRIDLEY, MINNESOTA 

SAMPLES: 

SDG BRF09 

14/Solid/ 

003-88-007-01 
003-S8-007 -05-8R 
003-S8-027 -02 
003-S8-027 -06-8R 
003-S8-030-03 

003-S8-007 -02 
003-S8-007-11-8R 
03-S8-027 -03 
003-S8-030-01 
03-S8-030-04-8R 

003-S8-001-03 
003-S8-027-01 
003-S8-027 -05-8R 
003-S8-030-02 

5/Aqueous/ 

003-T8-024-01 
003-lW-027 -01 

003-T8-025-0 1 
003-lW-030-01 

003-lW-007 -01 

OVERVIEW 

The sample set for CTO 003, NIROP Fridley SDG 8RF09 consists of fourteen (14) solid environmental 
samples, three (3) aqueous samples, and two (2) trip blanks. All samples were analyzed for Target 
Compound List (TCl) organics (volatile, semivolatile, and pcb compounds). A field duplicate pair was not 
included in this SDG. Sample 003-lW-007-01 was designated by the field crew for Matrix Spike/Matrix Spike 
Duplicate (MS/MSD) analysis. 

The samples were collected by 8rown and Root Environmental on August 21st, 22nd, and 23rd, 1997 and 
analyzed by laucks Testing labs. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using Contract 
Laboratory Program (CLP) Statement of Work (SOW) OlM03.1, 8260A and 82708 analytical and reporting 
protocols. The data contained in this SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial/continuing calibrations 
• Laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Internal Standard Performance 
• Matrix spike results 
• 81ank spike results 
• Compound Identification 
• Compound quantitation 
• Detection limits 
• Tentatively identified compounds 
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The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

The aqueous initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-hexanone, 
and 2-butanone were less than 0.050. This noncompliance indicates a lack of instrument response. Positive 
and nondetected results are affected by this noncompliance. Therefore, nondetected results reported for 
these compounds in the affected samples were considered unreliable and were rejected, (UR). 

A continuing calibration Percent Difference (%0) greater than 25% was reported for acetone. Positive and 
nondetected results are affected by this noncompliance. Therefore, positive and nondetected results 
reported for the acetone were qualified as estimated, (J) and (UJ), in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

Methylene Chloride 
Methylene Chloride' 

Samples affected: All soil and aqueous samples. 

Maximum Concentration 

7 ug/kg 
3.5 ug/L 

- Maximum concentration detected in a field quality control blank. 

Blank Actions: 

Action Level 

70 ug/kg 
35 ug/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level: report value as estimated, (J). 

Dilution factors, percent moisture and sample aliquot were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for methylene chloride. It should be noted that field 
quality control blanks are not qualified based on field quality control blank contamination. 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses of sample 003-TW-007-01 yielded a low %R for 
trichloroethene. A high Relative Percent Difference (%RPD) was also reported for trichloroethene. The 
positive result in the unspiked sample was qualified as estimated, (UJ). 

Samples 003-SB03-004BR and 003-SB027-01 were analyzed at 0.5 grams. 

Semivolatiles 

Continuing calibration Percent Differences (%Ds) greater than the 25% quality control limit were reported for 
hexachlorocyclopentadiene, pyridine, and 4-nitroaniline. Positive and nondetected results are affected by 
these noncomphances. Therefore, nondetected results for the aforementioned compounds were qualified as 
estimated, (UJ), in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks Maximum Concentration Action Level 

bis(2-ethylhexyl)phthalate 1 ug/kg 10 ug/kg 

Samples affected: All soil samples. 
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Blank Actions: 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL by aU. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level: report value as estimated, (J). 

C-49-10-7-112 

Dilution factors, percent moisture and sample aliquot were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for bis(2-ethylhexyl)phthalate. 

No problems were noted with the PCB fraction. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 
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EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Initial and Continuing Calibration RRFs less than 0.050 were reported for 
acetone and 2-butanone. Continuing calibration %Ds greater than the 25% quality control limit were also 
reported for several volatile and semivolatile compounds. Methylene chloride was detected in the volatile 
laboratory method blanks. Bis(2-ethylhexyl)phthalate was detected in the semivolatile laboratory method 
blank. 

Other Factors Affecting Data Quality: Poor matrix spike recoveries were noted in the volatile fraction. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), US EPA Region V Standard Operating Procedures for Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

~~~ Brown and Ro nvironmental 

Bonni J. Smathers 
Industrial Hygienist/Data Validator 

(, /~ 1 'r='-r f---'--+'=-""""t E~nViron~ntal( 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Sample No. 

003-5B-007 -01 
003-SB-007 -02 
003-5B-007 -03 
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NIROP FRIDLEY 

SDG BRF09 

TABLE 1 - RECOMMENDATION SUMMARY 
VOA SVOA 

A' J,.5 J3.5 

A' J1.5 J3,5 
A' J' 

C-49-10-7-112 

pce 

003-5B-007 -05-BR A' J,,5 

003-5B-007 -11-BR A' J',5 
003-5B-027-01 J' J3,5 

003-5B-027 -02 A' J5 J3,5 

003-5B-027 -03 A' J5 J3,5 
003-5B-027 -05-BR A' J5 
003-5B-027 -06-BR A' J5 
003-5B-030-01 A' J5 J4 ,5 

003-5B-030-02 A' J5 J4 ,5 

003-5B-030-03 A' J5 
003-5B-030-04-BR A' 
003-TB-024-01 R' 
003-TB-025-0 1 J5 R' 
003-TW-007-01 J5.6 R' A2 
003-TW-027-01 J5 R' A2 
003-TW-030-01 J5 R' N 

If the field is left blank, the qualifier is A - Accept aU data. 

Accept data, but qualify positive results for methylene chloride as nondetected , (J), as 
a result of laboratory blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, (U), 
as a result of laboratory blank contamination. 

Accept data, but qualify positive results for methylene chloride as estimated, (J), reported 
at a concentration greater than the blank action level. 

Accept data, but qualify positive and nondetected results for acetone as estimated, (J) and 
(UJ), as a result of a continuing calibration %0 greater than 25%. 

Accept data, but qualify nondetected results for hexachlorocyclopentadiene as estimated, 
(UJ), as a result of a continuing calibration %0 greater than 25%. 

Accept data, but qualify nondetected results for pyridine and 4-nitroaniline as estimated, 
(UJ), as a result of continuing calibration %Os greater than 25%, 

Accept data, but qualify positive results as estimated, (J), as a result of a value below the 
CRQL. 

Accept data, but qualify positive results as estimated, (J), as a result of a low M5/M50 
percent recovery, 

Reject data and qualify nondetected results for acetone, 2-hexanone, and/or 2-butanone as 
unreliable, (UR), as a result of initial and continuing calibration RRFs less than 0.050. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown hydrocarbon(s) 
Unknown substituted Benzene 
Unknown 
Trichlorofluoroethane 
3-methyl decane 

Unknown alkane(s) 
Unknown(s) 
Unknown PAH 
Unknown hydrocarbon(s) 
Unknown phthalate(s) 
2,6-dimethyl octane 
3,3'-dimethyloctane 
decane 
2,2',5-trimethyl hexane 
tridecane 
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Brown & Root Environmental I INTERNAL CORRESPONDENCE 

C-49-11-7 -133 

TO: M.SLADIC DATE: NOVEMBER 21, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG -BRF09 

7/Soils/ 
003-S8-007 -01 
003-S8-027 -03 

3/Aqueous/ 
003-lW-007 -01 

003-S8-007 -02 
003-S8-030-01 

003-lW-027 -01 

003-S8-027-01 
003-S8-030-02 

003-lW-030-01 

003-S8-027 -02 

The sample set for CTO 003, NIROP Fridley, SDG 8RF09, consists of seven (7) soil environmental samples and three (3) 
aqueous environmental samples. No field duplicate pairs were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on August 21,22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under N~ 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/OC) criteria. Metals and C' 

analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• ICP Interference Check Sample Results 

• • Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 

• • Sample Ouantitation 
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• All quality control criteria were, met for this parameter . 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action Action 
Analyte Concentration Level (aqueous) Level (soil} 
aluminum 36.2 ug/L 181 ug/L 36.2 mg/kg 
barium 2.4 ug/L 12.0 ug/L 2.4 mg/kg 
calcium 38.0 ug/L 190 ug/L 38.0 mg/kg 
cobalt 4.0 ug/L 20.0 ug/L 4.0 mg/kg 
iron 11.5 ug/L 57.5 ug/L 11.5 mg/kg 
magnesium 27.3 ug/L 136.5 ug/L 27.3 mg/kg 
manganese 1.3 ug/L 6.5 ug/L 1.3 mg/kg 
potassium 196.6 ug/L 983 ug/L 196.6 mg/kg 
silver 5.6 ug/L 28.0 ug/L 5.6 mg/kg 
sodium(l) 8.960 mg/kg NA 44.8 mg/kg 
thallium 1.2 ug/L 6.0 ug/L 1.2 mg/kg 
vanadium 2.3 ug/L 11.5 ug/L 2.3 mg/kg 
zinc 14.8 ug/L 74.0 ug/L 14.8 mg/kg 

Samples affected: All 

(1) Maximum concentration present in a soil preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, cobalt, silver, sodium and zinc have been qualified as nondetected 
"U". Positive results greater than the action level for aluminum, barium, calcium, cobalt, iron, magnesium, manganese, 
potassium, sodium, vanadium and zinc have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for selenium and thallium affecting the aqueous matrix were < 75% 
quality control limit. The positive results and nondetects reported for the aforementioned analytes were qualified as 
estimated, "J" and "UJ", respectively. 

The MS %Rs for antimony and selenium affecting the soil matrix were < 75% quality control limit. The nondetected results 
reported for the aforementioned analytes were qualified as estimated, "UJ". 

The MS %R for mercury affecting the soil matrix was> 125% quality control limit. The positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "J". 
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Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for mercury affecting the soil matrix. The positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "J". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for iron affecting the aqueous matrix was> 10% quality control limit. The 
positive results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J" . 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for lead were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-IW-027-01 and 003-IW-030-01. The nondetected results 
reported for lead in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-IW-007-01, 003-58-007-01, 003-58-007-02, 003-58-027-
01, 003-58-027-03, 003-58-030-01 and 003-58-030-02. The nondetected results reported for selenium in the affected 
samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-IW-007-01, 003-IW-030-01 and 003-IW-027-01 . The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

Method of Standard Addition 

The correlation coefficient for selenium analyzed by the method of standard addition for sample 003-IW-030-01 was < 
0.995. The positive result reported for the aforementioned analyte in the affected sample were qualified as estimated, "J". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury and selenium were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 
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Executive Summary 

Laboratory Perfonnance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for selenium and thallium affecting the aqueous matrix were < 75% 
quality control limit. The MS %Rs for antimony and selenium affecting the soil matrix were < 75% quality control limit. The 
MS %R for mercury affecting the soil matrix was> 125% quality control limit. Laboratory duplicate imprecision was noted 
for mercury affecting the soil matrix. The ICP Serial Dilution %0 for iron affecting the aqueous matrix was> 10% quality 
control limit. The GFAA Post Digestion Spike Recoveries for lead (samples 003-TW-027-01 and 003-TW-030-01), 
selenium (samples 003-TW-007-01, 003-S 8-007-0 1 , 003-S8-007-02, 003-S8-027-01, 003-S8-027-03, 003-S8-030-01 and 
003-S8-030-02) and thallium (samples 003-TW-007-01, 003-TW-030-01 and 003-TW-027-01) were < 85% quality control 
limit. The correlation coefficient for selenium analyzed by the method of standard addition affecting sample 003-TW-030-01 
was < 0.995. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

/ 
~ .. 

//~ 

I 
wn an oot Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 8 - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects affecting the aqueous matrix as estimated, "J .J 
"UJ", respectively, as a result of low MS %R. 

Accept data but qualify nondetected results affecting the soil matrix as estimated, "UJ", as a result 
of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result of high MS 
%R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J" as a result of laboratory 
duplicate imprecision. 

Accept data but qualify positive results affecting the aqueous matrix as estimated, "J" as a result of ICP 
Serial Dilution %0. 

Accept data but qualify non detected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 

Accept data but qualify the positive result in sample 003-lW-030-01 as estimated, "J", as a result of a 
correlation coefficient < 0.995. 
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TO: M. SLADIC DATE: NOVEMBER 24,1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:· INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF10 

9/Soils/ 
003-SB-032-01 
003-SB-055-03 
003-SB-P09-03 

7/Aqueous/ 
003-BB-004-01 
003-lW-055-0 1 

003-SB-032-03 
003-SB-DP1-05 

003-BB-005-01 
003-lW-DP1-03 

003-SB-055-01 
003-SB-P09-01 

003-BB-006-01 
003-lW-P09-01 

003-SB-055-02 
003-SB-P09-02 

003-lW-032-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF10, consists of nine (9) soil environmental samples and seven (7) 
aqueous environmental samples. One field duplicate pair (003-SB-P09-01 / 003-SB-DP1-05) was included within this 
SDG. Field duplicate sample 003-lW-DP1-03 did not have the corresponding field sample (003-lW-030-01) included 
within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on August 23, 24, 25, 26 and 27, 1997 and analyzed by Laucks Testing Laboratories, Inc. under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and 
cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
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• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratorv Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum 
barium 
calcium 
cobalt 
iron 
magnesium 
manganese 
potassium 
selenium 
silver 
sodium(l) 
thallium 
vanadium 
zinc 

Maximum 
Concentration 
36.2 ug/L 
2.4 ug/L 
38.0 ug/L 
4.0 ug/L 
11.5 ug/L 
27.3 ug/L 
1.3 ug/L 
196.6 ug/L 
1.0 ug/L 
5.6 ug/L 
8.960 mg/kg 
2.8 ug/L 
2.3 ug/L 
14.8 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
181 ug/L 
12.0 ug/L 
190 ug/L 
20.0 ug/L 
57.5 ug/L 
136.5 ug/L 
6.5 ug/L 
983 ug/L 
5.0 ug/L 
28.0 ug/L 
NA 
14.0 ug/L 
11.5 ug/L 
74.0 ug/L 

(1) Maximum concentration present in a soil preparation blank. 

Action 
Level (soil) 
36.2 mg/kg 
2.4 mg/kg 
38.0 mg/kg 
4.0 mg/kg 
11.5 mg/kg 
27.3 mg/kg 
1.3 mg/kg 
196.6 mg/kg 
1.0 mg/kg 
5.6 mg/kg 
44.8 mg/kg 
2.8 mg/kg 
2.3 mg/kg 
14.8 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, barium, calcium, cobalt, potassium, selenium, silver, thallium, 
vanadium and zinc have been qualified as nondetected "U". Positive results greater than the action level for aluminum, 
barium, calcium, cobalt, iron, magnesium, manganese, potassium, selenium, sodium, vanadium and zinc have been 
qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and selenium affecting the soil matrix were < 75% quality 
control limit. The nondetected results reported for the aformentioned analytes in the affected samples were qualified as 
estimated, "UJ". 
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GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-SB-P09-01. The positive result reported for arsenic in the 
affected sample was qualified as estimated, "J". 

The GFAA Post Digestion Spike Recoveries for lead were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-lW-DP1-03, 003-lW-P09-01, 003-lW-055-01 and 003-lW-
032-01. The positive results and nondetects reported for lead in the affected samples were qualified as estimated, U J" and 
"UJ", respectively. 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-SB-P09-01, 003-SB-P09-02, 003-SB-P09-03, 003-SB-DP1-
05, 003-SB-055-03, 003-SB-032-03, 003-SB-055-01, 003-SB-055-02 and 003-SB-032-01. The non detected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-lW-DP1-03 and 003-lW-055-01. The nondetected results 
reported for thallium in the affected samples were qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike, laboratory duplicate and ICP Serial Dilution analyses for the metals analyses affecting the aqueous 
matrix were performed on a sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic, lead, mercury, selenium and zinc 
were outside the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recoveries for selenium and thallium were < 85% quality control limit and the sample 
absorbance was < 50% of the post digestion spike absorbance in sample 003-lW-032-01. However, no validation actions 
are required as the results reported for selenium and thallium in the affected sample were qualified as blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and selenium affecting the soil matrix was < 75% 
quality control limit. The GFAA Post Digestion Spike Recoveries for arsenic (sample 003-SB-P09-01) lead (samples 003-
lW-OP1-03, 003-lW-P09-01, 003-lW-055-01 and 003-lW-032-01), selenium (samples 003-SB-P09-01, 003-SB-P09-02, 
003-SB-P09-03, 003-SB-DP1-05, 003-SB-055-03, 003-SB-032-03, 003-SB-055-01, 003-SB-055-02 and 003-SB-032-01) 
and thallium (samples 003-lW-OP1-03 and 003-lW-055-01) were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~~~~~~~~~ 
n and Root Environmental 

Terri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results affecting the soil matrix as estimated, "UJ", as a result 
of low MS %R. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", as a result of GFAA 
Post Digestion Spike Recoveries. 
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TO: M. SLADIC DATE: NOVEMBER 24, 1997 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF10 

5/Aqueous/ 

003-BB-006-F1 
003-lW-P09-F1 

003-lW-032-F1 003-lW-055-F 1 003-lW-DP 1-F3 

The sample set for CTO 003, NIROP Fridley, SDG BRF10, consists of five (5) aqueous environmental samples. Field 
duplicate sample 003-lW-DP1-F3 does not have the corresponding field sample (003-lW-030-F1) included within this 
SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 23, 24, 26 and 27, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Na 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
atuminum(1) 
barium 
calcium 
cobalt 
iron 
magnesium 
manganese 
potassium 
selenium 
silver 
thallium 
zinc(1) 

Maximum 
Concentration 
31.800 ug/L 
2.4 ug/L 
38.0 ug/L 
4.0 ug/L 
11.1 ug/L 
25.6 ug/L 
1.1 ug/L 
196.6 ug/L 
1.0 ug/L 
5.6 ug/L 
2.8 ug/L 
7.300 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
159.0 ug/L 
12.0 ug/L 
190 ug/L 
20.0 ug/L 
55.5 ug/L 
128 ug/L 
5.5 ug/L 
983 ug/L 
5.0 ug/L 
28.0 ug/L 
14.0 ug/L 
36.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for barium, calcium, cobalt, silver, thallium and zinc have been qualified as 
nondetected "U". Positive results greater than the action level for barium, calcium, iron, magnesium, manganese, 
potassium and selenium have been qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-032-F1 and 003-BB-006-F1. The nondetected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-DP1-F3, 003-TW-P09-F1 and 003-TW-032-F1. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

Method of Standard Addition 

The correlation coefficient for selenium analyzed by the method of standard addition for sample 003-TW-055-F1 was < 
0.995. The positive result reported for the aformentioned analyte in the affected sample was qualified as estimated, "J". 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike, laboratory duplicate and ICP Serial Dilution analyses for the metals analyses affecting the aqueous 
matrix were performed on a sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury and selenium were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recovery for arsenic was> 12S% quality control limit and the sample absorbance was 
< SO% of the post digestion spike absorbance in sample 003-lW-032-F1. However, no validation actions were required as 
the result reported for arsenic in the affected sample was nondetected. 

The GFAA Post Digestion Spike Recovery for thallium was < 7S% quality control limit and the sample absorbance was 
< SO% of the post digestion spike absorbance in sample 003-lW-OSS-F1. However, no validation actions were required as 
the result reported for thallium in the affected sample was qualified as blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The GFAA Post Digestion Spike Recoveries for selenium ( samples 003-lW-0~ 
F1 and 003-BB-006-F1) and thallium (003-lW-DP1-F3 , 003-lW-P09-f1 and 003-lW-032-F1) were < 8S% quality c 
limit. The correlation coefficient for selenium affecting sample 003-lW-OSS-F1 was < 0.99S. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the ality Assurance Project Plan (QAPP)." 

~ir2; 
- foown and 0 vironmental 

/ '!'erri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion ~ 
Recoveries. 

Accept data but qualify the positive result in sample 003-TW-055-F1 as estimated, "J", as a result of a 
correlation coefficient < 0.995. 
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DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003 NIROP FRIDLEY 

SAMPLES: 

OVERVIEW 

SDG BRF10 

121Solid/ 

003-SB032-01 
003-SB055-02 
003-SBDP1-05 
003-SBP09-03 

10/Aqueous/ 

003-TB026-01 
003-TW032-01 
003-TWP09-01 
003-BB006-01 

003-SB032-03 
003-SB055-03 
003-SBP09-01 
003-SBP09-05BR 

003-TB027-01 
003-TW055-01 
003-BB004-01 

003-SB055-01 
003-SB055-05BR 
003-SBP09-02 
003-SBP09-09BR 

003-TB028-01 
003-TWDP1-03 
003-BB005-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF10 consists of twelve (12) solid environmental 
samples and seven (7) aqueous environmental samples and three (3) trip blanks. All samples were analyzed 
for Target Compound List (TCl) organics (volatile, semivolatile, and PCB organic compounds), with the 
exception of the trip blanks which were analyzed for volatile organic compounds only. Sample 003-SB032-
01 and 003-TWDP1-03 were designated for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses by the 
laboratory. Two field duplicate pairs (003-SBDP1-05/003-SBP09-01 and 003-TW030-01/003-TWDP1-03) 
were included in this SDG. 

The samples were collected by Brown and Root Environmental on August 23rd, 24th, 25th, 26th, and 27th, 
1997 and analyzed by laucks Testing laboratories. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using 
Test Methods for Evaluating Solid Wastes, SW-846 Method 8260 for aqueous samples and ClP OlM03.1 
analytical and reporting protocols for soil samples. The data contained in this SDG were validated with 
regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial and continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound quantitation 
• Detection limits 
• Field duplicate precision 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 



quality are discussed below; documentation supporting these findings are presented in Appe.ndix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

The following table summarizes the maximum concentration of volatile compounds detected in the method 
and field quality control blanks. 

Compound 

Methylene chloride" 
Methylene chloride 

Maximum 
Concentration 

1.5 J,!g/l 
7 J,!g/kg 

. indicates that the compound was detected in a field blank. 

Samples affected: All 

Blank Actions: 

Action 
level 

15 J,!g/l 
70 J,!g/kg 

Value < Contract Required Quantitation Limit (CRQl); report CRQl followed by 
aU. 
Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during 
the application of all action levels. Results reported for methylene chloride in the affected samples were 
qualified in the manner indicated by the blank action table. 

The holding time was exceeded for the reanalysis of sample 003-SBDP1-05. However, data from this 
analysis was not used in validation. 

The aqueous initial and continuing calibration Relative Response Factors (RRFs) for acetone and 2-
butanone were less than 0.05. Only nondetects were reported and these results were qualified as rejected, 
UR. 

The aqueous continuing Relative Response Factor (RRF) for 2-hexanone was less than 0.05. Only 
nondetected results were reported for this compound and these results were qualified as rejected, UR. 

The medium level initial calibration Percent Relative Standard Deviation (%RSD) was greater than 30% for 
acetone. Positive results are affected by this noncompliance. This compound in the affected samples was 
qualified as estimated, (J). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for cis-1 ,3-dichloropropene 
and trans-1, 3-dichloropropene. Only nondetected. results were reported for these compounds in the affected 
sample and these results were qualified as estimated, UJ. 

The volatile intemal standard bromochloromethane (BCM) was below the lower quality control limit for 
sample 003-SBDP1-05. The positive and nondetected results for the compounds associated with this 
internal standard were qualified as estimated, J and UJ, respectively. 

Samples 003-TW055-01 and 003-TWP09-01 were reanalyzed at a dilution due to trichloroethene exceeding 
the instrument linear calibration range. Sample 003-TW032-01 was reanalyzed at a dilution due to cis-1,2-
dichloroethene and trichloroethene exceeding the linear calibration range. The original analyses were 
chosen for validation. The dilution results for these compounds were transposed over the original sample 
results and used in the validation of this SDG. In addition, 1,2-dichloroethene (total) and xylenes (total) 
exceeded the linear calibration range in sample 003-S8032-03 and the dilution results were transposed over 
the original results and used in validation of this SDG. 

Semivolatiles 



The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method quality control blanks. 

Compound 

Bis(2-ethylhexyl)phthalate 

Samples Affected: All. 

Blank Actions: 

Maximum 
Concentration 

1 ~g/L 

Action 
Level 

10 ~g/L 

Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by 
aU. 
Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Dilution factors and sample aliquot used for analysis were taken into consideration during the application of 
all action levels. Positive and nondetected results reported for bis(2-ethylhexyl)phthalate in the affected 
samples were qualified in the manner indicated by the blank action table. 

The continuing calibration %Ds greater than 25% were noted for dimethyl phthalate and 4-nitroaniline. Only 
nondetected results were reported for the aforementioned compounds in the affected samples and these 
results were qualified as estimated, (UJ). 

The continuing calibration %Ds were greater than 25% for pyridine and 4-nitroaniline. Only nondetected 
results were reported for these compounds in the affected samples. These results were qualified as 
estimated, UJ. 

The continuing calibration %Ds were greater than 25% for pyridine and dimethyl phthalate. Only 
nondetected results were reported for these compounds in the affected samples. These results were 
qualified as estimated, UJ. 

Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 

PCBs 

The aqueous surrogate recovery for Decachlorobiphenyl (DCB) in Column-DB5 for sample 003-SB032-03 
exceeded the quality control limit. The sample was re-analyzed and met all surrogate quality control criteria. 

The soil blank spike recovery for Aroclor 1016 fell below the lower quality conrollimit. A second blank spike 
and the matrix spike and the matrix spike duplicate all met %recovery quality control criteria. Therefore, no 
impact on associated data is expected and associated sample data was accepted without qualification. 

Additional Comments 

no additional problems associated with this SDG. 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: An initial calibration %RSD for acetone was greater than 30%. 
Contamination was observed in the volatile and semivolatile fractions in the method blanks. Initial and 
continuing calibration Relative Response Factors were less than 0.05 for the volatile fraction. Continuing 
calibration %Ds greater than the 25% quality control limit were reported for several volatile and semivolatile 
compounds .. 

Other Factors Affecting Data Quality: Some positive results were reported at concentrations below the 
CRQL in the volatile and semivolatile fractions. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 



Validation (9/94), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality 
Assurance Guide" (February, 1996). The text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

7 / ~ -

~;;.//1~ Y 
Brown a oot Environmen . 

/ 

/ 

/ Pamela A. Koryak 
Risk Assessor/Data Validat 

.-~/ . 

L.-/2~~ 
/Brown an 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003BB00401 
003BB00501 
003BB00601 
003TB02601 
003TB02701 
003TB02801 
003lW03201 
003lW05501 
003lWDP103 
003lWP0901 
003SB03201 
003SB03203 
003SB05501 
003SB05502 
003SB05503 
003SB05505BR 
003SBDP105 
003SBP0901 
003SBP0902 
003SBP0903 
003SBP0905BR 
003SBP0909BR 

NIROP FRIDLEY 

SDG BRF10 

TABLE 1 - RECOMMENDATION SUMMARY 

VoA 

R,·2 J' 
R'·2 J' 
R,·2 J' 
R'·2 
R,·2 
R,·2 J1 
A'R,·2 J6 
A'R,·2 J6 
A'R'·2 J6 
A'R,·2 J6 
A' J6 
A' J6.7 
A' J6 
A' J6 
A' J6 
A' 
A' J5 
A' J6 
A' J6 
A' J6 
A' 
A' J6 

sVoA 

A3 J2.6 
A3 J2.6 
A3 J6 
j2 
J4.6 
J4.6 
J3.6 
j3.6 
J3.6 

PCB 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, qualify methylene chloride as (U) or (BU) due to method quality control blank 
contamination less than the action level. 

Accept data, qualify methylene chloride (BJ) as a result of the method quality control blank 
contamination greater than the action level. 

Accept data, but qualify bis(2-ethylhexyl)phthalate (U) or (BU) as a result of method quality 
control blank contamination less than the action level. 

Reject data, qualify nondetected results as (UR) for acetone and 2-butanone due to 
continuing calibration Relative Response Factors less than 0.05. 

Reject data, qualify nondetected results as (UR) for 2-hexanone due to continuing 
calibration Relative Response Factors less than 0.05. 

Accept data, but qualify nondetected results for cis-1,3-dichloropropene and trans-1,3-
dichloropropene as estimated, (UJ), as a result of continuing calibration %Ds greater than 
25%. 

Accept data, qualify nondetected results for dimethylphthalate and 4-nitroaniline as 
estimated, (UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine and 4-nitroaniline as estimated, 
(UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine and dimethylphthalate as estimated 
(UJ) as a result of continuing calibration %Ds greater than 25%. 



Accept data, but qualify positive and nondetected results as estimated, J and UJ, 
respectively, due to the intemal standard bromochloromethane area less than the 50% 
quality control limit. 

Accept data, but qualify positive results reported below the CRQL as estimated, (J). 

Accept data, but qualify positive results for acetone as estimated, (J), due to an initial 
calibration %RSD greater than 30%. 



- . 

Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown substitutedbenzene(s) 
1,1,2-Trichloro-1,2,2-trifluoroethane 
1,1,3-Trimethylcyclohexane 
2,3-Dimethylheptane 
Unknown hydrocarbon(s) 
3-Methyloctane 
3-Methylnonane 
1-Ethyl-2,3-dimethylcyclohexane 
1,1,2,3-Tetramethylcyclohexanae 
Decane 
(2-Methylpropyl)cyclohexane 
3-Melhyldecane 
Trans-decahydronaphthalene 
Dodecane 
Butyl ester acetic acid 
Undecane 
Unknown(s) 

Unknown(s) 
Unknown hydrocarbon(s) 
Unknown alkane(s) 
Unknown organic acid 
Unknown trimethyl benzene 
Bromacil 
Tetrahydrofuran 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-157 

TO: M.SLADIC DATE: NOVEMBER 24, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT~ INORGANIC DATA VALIDATION - HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF10 

SAMPLES: 2/Aqueous/ 

003-BB-004-01 003-BB-005-01 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF10, consists of two (2) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for hexavalent chromium. The samples were collected by Brown and Root Environmental on 
August 27, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Hexavalent chromium analyses were conducted using SW-
846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

J~ds~~ 
srn~ Root Environmental 

/' 

~-~~--~~---------­
rown and Root Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Hexavalent chromium 

NIROP FRIDLEY 
SDG BRF10 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-11-7-157 
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Brown & Root Environmental I INTERNAL CORRESPONDENCE 

C-49-12-7-016 

TO: M.SLADIC DATE: DECEMBER 1, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF11 

11/80ils/ 
003-8B-033-01 
003-SB-P04-0 1 
003-SB-P10-01 

5/Aqueous/ 
003-TW-070-01 
003-TW-DP1-04 

003-8B-033-03 
003-SB-P04-03 
003-SB-DP 1-06 

003-TW-P04-01 

003-SB-070-01 
003-SB-P08-01 
003-SB-P 1 0-03 

003-TW-P08-01 

003-SB-070-03 
003-SB-P08-03 

003-TW-P1 0-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF11, consists of eleven (11) soil environmental samples and five (5) 
aqueous environmental samples. Two (2) field duplicate pairs (003-SB-P10-01 / 003-SB-DP1-06 and 003-TW-P10-01 / 
003-TW-DP1-04) were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on September 2, 3,4,5,6 and 7, 1997 and analyzed by Laucks Testing Laboratories, Inc. under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and 
cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 

• • Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 

• GFAA Percent Relative Standard Deviation Results 
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• GFAA Post Digestion Spike Recovery Results 
* • Detection Limits 

• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory .Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum 
barium 
beryllium 
calcium 
copper1) 
iron 
lead(1) 
magnesium 
manganese 
silver 
sodium(2) 
zinc(1) 
zinc(2) 

Maximum 
Concentration 
41.1 ug/L 
2.7 ug/L 
0.3 ug/L 
41.3 ug/L 
0.860 mg/kg 
14.1 ug/L 
0.200 mg/kg 
41.0 ug/L 
1.0 ug/L 
4.9 ug/L 
3S.2 ug/L 
1.300 mg/kg 
4.700 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
20S.S ug/L 
13.S ug/L 
1.S ug/L 
206.S ug/L 
NA 
70.S ug/L 
NA 
20S ug/L 
S.O ug/L 
24.S ug/L 
176 ug/L 
NA 
23.S ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
41.1 mg/kg 
2.7 mg/kg 
0.3 mg/kg 
41.3 mg/kg 
4.3 mg/kg 
14.1 mg/kg 
1.0 mg/kg 
41.0 mg/kg 
1.0 mg/kg 
4.9 mg/kg 
3S.2 mg/kg 
6.S mg/kg 
NA 

An action level of SX the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, beryllium, copper, silver and zinc have been qualified as 
nondetected "U". Positive results greater than the action level for aluminum, barium, calcium, copper, iron, lead, 
magnesium, manganese, sodium and zinc have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and lead affecting the soil matrix were < 7S% quality 
control limit. The positive results and nondetects reported for the aforementioned analytes in the affected samples were 
qualified as estimated, "J" and "UJ", respectively. 

The MS %R for selenium affecting the aqueous matrix was < 7S% quality control limit. The nondetected results reported 
for the aforementioned analyte in the affected samples were qualified as estimated, "UJ". 
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GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-lW-P04-01. The positive result reported for arsenic in the 
affected sample was qualified as estimated, • J". 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-S8-P08-03. The positive result reported for arsenic in the 
affected sample was qualified as estimated, • J". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in 003-lW-P08-01, 003-lW-070-01, 003-lW-P10-01, 003-lW-DP1-04, 003-
lW-P04-01, 003-S8-070-01, 003-S8-070-03, 003-S8-P1 0-01, 003-S8-DP1-06, 003-S8-P04-01, 003-S8-033-01 and 003-
S8-033-03. The nondetected results reported for selenium in the affected samples were qualified as estimated, ·UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-lW-P10-01, 003-lW-DP1-04 and 003-lW-P04-01. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, ·UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead and manganese were outside the 80-
120% quality control limit. However, no validation actions are required as per Region V guidance. 

The Matrix Spike %R for mercury affecting the soil matrix was> 125% quality control limit. However, no validation actions 
were required as all results reported for the aformentioned analyte in the affected samples were nondetects. 

The GFAA Post Digestion Spike Recovery for lead was> 125% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-P04-01. However, no validation actions are required as 
the result reported for lead in the affected sample was a nondetect. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and lead affecting the soil matrix were < 75% quality 
control limit. The MS %R for selenium affecting the aqueous matrix was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for arsenic (samples 003-lW-P04-01 and 003-S8-P08-03), selenium (samples 003-lW-P08-

. 01, 003-lW-070-01, 003-lW-P10-01, 003-lW-DP1-04, 003-lW-P04-01, 003-S8-070-01, 003-S8-070-03, 003-S8-P10-01, 
003-58-DP1-06, 003-S8-P04-01, 003-58-033-01 and 003-S8-033-03) and thallium (samples 003-lW-P10-01, 003-lW­
DP1-04 and 003-lW-P04-01) were outside the 85-115% quality control limits. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

I ~ v~A: ci ,SLcJmuY\ 
Brown and Root Environmental 
Terri L. Solomon 

.Chemijt 

/.~ 
Brown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 
arsenic 

barium 

beryllium 
cadmium 

calcium 

chromium 
cobalt 

copper 

iron 

lead 

M.SLADIC 
DECEMBER 1,1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF11 

TABLE 1 - RECOMMENDATION SUMMARY 

A' i magnesium 
J2 manganese 
J4 mercury 

i nickel 

A' potassium 
selenium 

i silver 

sodium 
thallium 

A' i vanadium 

i zinc 

i·2 
cyanide 

C-49-12-7-016 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects affecting the soil matrix as estimated, "J" and "UJ", 
respectively, as a result of low MS %R. 

Accept data but qualify nondetected results affecting the aqueous matrix as estimated, "UJ", as a result 
of low MS %R. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", as a result of GFAA 
Post Digestion Spike Recoveries. 



.. 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7 -022 

TO: M.SLADIC DATE: DECEMBER 2, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF11 

SAMPLES: 2/soils/ 

003-sB-070-01 003-sB-070-03 

Overview 

The sample set for CTO 003, NIROP Fridley, sDG BRF11, consists of two (2) soil environmental samples. No field 
duplicate pairs were included within this sDG. 

All samples were analyzed for hexavalent chromium and total organic carbon. The samples were collected by Brown and 
Root Environmental on September 3, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFEsC) Quality Assurance/Quality Control (QAlQC) criteria. Total organic carbon analyses 
were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were conducted using SW-846 methC''''-
3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
15 mg/L 

Action 
Level (soil) 
75 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot. percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated. "J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review". 
February 1994. "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review". September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96) .. 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

0WAU ~,S~i1VJ 
BrOwn and R ot EnVironmental 
Terri L. Solomon / 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Total 9rganic carbon J' 
Hexavalent chromium 

NIROP FRIDLEY 
SDG BRF11 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-12-7-022 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-12-7 -021 

TO: M.SLADIC DATE: DECEMBER 2, 1997 

FROM: 

SUBJECT:. 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DVFILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF11D 

5/Aqueous/ 

003-lW-070-F1 
003-lW-DP1-F4 

003-lW-P04-F1 003-lW-P08-F1 003-lW-P10-F1 

The sample set for CTO 003, NIROP Fridley, SDG BRF11 D, consists of five (5) aqueous environmental samples. One (1) 
field duplicate pair (003-lW-P10-F1/ 003-lW-DP1-F4) is included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on September 3,4,5 and 6, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum 
barium 
beryllium 
calcium 
iron 
magnesium 
manganese 
silver 
sodium(1) 
zind1) 

Maximum 
Concentration 
41.1 ug/L 
2.7 ug/L 
0.3 ug/L 
41.3 ug/L 
14.1 ug/L 
41.0 ug/L 
1.0 ug/L 
4.9 ug/L 
35.200 ug/L 
4.700 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
205.5 ug/L 
13.5 ug/L 
1.5 ug/L 
206.5 ug/L 
70.5 ug/L 
205 ug/L 
5.0 ug/L 
24.5 ug/L 
176.00 ug/L 
23.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contaminati 

Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive rr 
less than the action level for silver and zinc have been qualified as nondetected "U". Positive results greater the. ~ 
action level for barium, iron, magnesium, manganese and sodium have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Nondetected results reported 
for the aforementioned analyte were qualified as estimated, "UJ". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-070-F1, 003-TW-P10-F1, 003-TW-DP1-F4, 003-TW­
P04-F1 and 003-TW-P08-F1. The non detected results reported for selenium in the affected samples were qualified as 
estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-P08-F1, 003-TW-070-F1, 003-TW-P10-F1 and 003-TW­
DP1-F4. The nondetected results reported for thallium in the affected samples were qualified as estimated, ·UJ". 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead and manganese were outside the 80-
120% quality control limit. However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for selenium ( samples 003-TW-070-F1, 003-TW-P10-F1, 003-TW-DP1-F4, 003-TW-P04-F1 
and 003-TW-P08-F1) and thallium ( samples 003-TW-P08-F1, 003-TW-070-F1, 003-TW-P10-F1 and 003-TW-DP1-F4) 
were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ ,:R ' :;c~~¥\ 
Brown and Root Environmental 
Terri L. Solomon ,/ 

Cheml~~ ~ ://~ / / 

C/t--? l 
rown and Root Environmen 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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antimony 
arsenic 

barium 
beryllium 
cadmium 

calcium 

chromium 
cobalt 
copper 

iron 
lead 
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NIROP FRIDLEY 
SDG BRF11D 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 
mercury 

nickel 
potassium 
selenium 

silver 

sodium 
thallium 
vanadium 

zinc 

J2.3 

C-49-12-7 -021 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results as estimated, "UJ", as a result of MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

C-49-04-6-226 

M.SLADIC DATE: OCTOBER 21,1997 

DANIEL MENICUCCI CC: DV FilE 

ORGANIC DATA VALIDATION - TCl VOAs, SVOAs, & PCBs 
CTO 003, NIROP FRIDLAY 
SDG BRF 11 

11/Soil 

003-SB-033-01 
003-S8-04-01 
003-S8-P10-01 

10/Aqueous 

003-T8-029-01 
003-T8-033-01 
003-TW-P1 0-01 

003-S8-033-03 
003-S8-P04-03 
003-S8-DP1-06 

003-T8-030-01 
003-TW-070-01 
003-TW-DP1-04 

003-S8-070-01 
003-S8-P08-01 
003-S8-P10-03 

003-T8-031-01 
003-TW-P04-01 

003-S8-070-03 
003-S8-P08-03 

003-T8-032-01 
003-TW-P08-01 

The sample set for the CTO 003 NIROP Fridlay site, SDG 8RF 11, consists of eleven (11) soil and ten 
(10) aqueous environmental samples. All samples were analyzed for Target Compound List (TCl) 
volatile, semivolatile and PC8 organic compounds. Two field duplicate pairs 003-TW-DP1-04/003-TW­
P10-01 and 003-S8-DP1-06/003-S8-P10-01 was included in this SDG. The field crew specified sample 
003-S8-P08-03 for matrix spike and matrix spike duplicate analysis. 

The samples were collected by 8rown & Root Environmental from September 2 - 7, 1997 and analyzed 
by laucks Testing labs. Soil samples were analyzed using ClP Method OlM03.1 analytical reporting 
protocol. The aqueous samples were analyzed using SW-846 Method 8260A. The data was evaluated 
according to the following parameters: 

* 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
laboratory control sample results 
Internal standard performance 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatile Fraction 

The initial and continuing calibration· response factor for the samples 003-TWP-0801, 003-TWP-0801 OL, 
003-TW-07001, 003-TW-07001 OL, 003-TB-02901, 003-TB-03001, 003-TB-031 01, 003-TW-OP-1 04. 003-
TB-03201, 003-TB-03301, 003-TW-OP-1040L, 003-TWP-1001, 003-TWP-0401 and 003-TWP-0401DL 
below the 0.050 quality control limit for the compounds acetone and 2-butanone. This noncompliance 
affects positive and nondetected results. Positive results are qualified as estimated (J) and nondetected 
results are qualified as unreliable (UR). 

The RRF10 values for the samples 003-TWP-0801, 003-TWP-0801 OL, 003-TW-07001, 003-TW-
07001DL, 003-TB-02901, 003-TB-03001, 003-TB-031 01 and 003-TWOP-1 04 were below the 0.050 
quality control limit for the compounds acetone, 2-butanone and 2-hexanone. This noncompliance affects 
positive and nondetected results. Positive results are qualified as estimated (J) and nondetected results 
are qualified as unreliable (UR). 

The RRF10 values for the samples 003-TB-03201, 003-TB-03301, 003-TWOP-1040L, 003-TWP-1001, 
003-TWP-0401 and 003-TWP-04010L were below the 0.050 quality control limit for the compounds 
acetone, 2-butanone and 2-hexanone. This noncompliance affects positive and nondetected results. 
Positive results are qualified as estimated (J) and nondetected results are qualified as unreliable (UR). 

The continuing calibration analysis of cis-1,3-dichloropropene and trans-1,3-dichloropropene contained 
percent differences (%Os) greater than the 25% quality control limit. Nondetected results for the 
compounds in samples 003-TWP-0801, 003-TWP-0801 OL, 003-TWP-07001, 003-TWP-07001 OL, 003-
TB-02901, 003-TB-03001, 003-TB-03101 and 003-TWOP-104 were qualified as estimated (UJ). 

The following contaminants were detected in the field quality control blank VBLKF1 analyses at the 
maximum concentrations indicated: 

Analyte 
Methylene chloride 

Maximum 
Concentration 
7.1 ~g/kg 

Action-Level 
71 ~g/kg 

Sample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Ouantitation Limit 
(CROL) have been deleted and replaced by the CROL value, then qualified as undetected, "U". Positive 
results were qualified as estimated (J). The samples affected were: 003-TWP-08010L, 003-TWO-
07001, 003-TW-07001DL, 003-TB-02901, 003-TB-03001, 003-TB-03101 and 003-TWOP-104. 

The following contaminants were detected in the field quality control blank VBLKU1 analyses at the 
maximum concentrations indicated: 

Analyte 
Methylene chloride 

Maximum 
Concentration 
6 ~g/L 

Action-Level 
60 ~g/L 
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Sample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". Positive 
results were qualified as estimated (J). The samples affected were: 003-SBP-0801, 003-SBP-0803, 
003-SB-07001, 003-SB-07003, 00-SBP-1 001, 003-SBP-1003, 003-SBDP-106, 003-SBP-0401, 003-SBP-
0403, 003-SBO-3301 and 003-SB-03303. 

Samples 003-TW-070-01DL, 003-TW-DP1-04DL, 003-TW-04-01DL and 003-TW-P08-01DL were 
discarded except for the compounds that were diluted for, which replaced the original run compounds. 

Semivolatile Fraction 

The continuing calibration analysis of pyridine contained a %D above the 25% quality control limit. 
Nondetected results for the compound in samples 003-TWP-0801, 003-TWDP-104 and 003-TWP-1001 
were qualified as estimated (UJ). 

The continuing calibration analysis of pyridine and bis(2-chloroisopropyl) contained %Ds above the 25% 
quality control limit. Nondetected results for the compounds in samples 003-TW-07001 and 003-TWP-
0401 were qualified as estimated (UJ) 

The continuing calibration analysis of pyridine and bis(2-chloroisopropyl)ether contained %Ds above the 
25% quality control limit. Nondetected results for the compounds in sample 003-SB-03301 were 
qualified as estimated (UJ). 

The following contaminants were detected in the field quality control blank SBLKD1 analyses at the 
maximum concentrations indicated: 

Compound 
bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
1 1J9/L 

Action 
Level 
10 1J9/L 

Sample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". Positive 
results were qualified as estimated (J). The samples affected were: 003-TWP-0801, 003-TWP-1 001, 
003-TWD-P104, 003-TWP-7001 and 003-TWP-0401. 

The fOllowing contaminants were detected in the field quality control blank SBLKD2 analyses at the 
maximum concentrations indicated: 

Analvte 
bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
27 IJg/kg 

Action-Level 
270 IJg/kg 
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8ample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". Positive 
results were qualified as estimated (J). The samples affected were: 003-8BP-0801, 003-8BP-0803, 
003-8BO-7001, 003-8BO-7003, 003-8BP-1001, 003-8BP-1003, 003-8BO-P106, 003-8BP-0401, 003-
8BP-0403 and 003-8BO-3303. 

The following contaminants were detected in the field quality control blank 8BLK03 analyses at the 
maximum concentrations indicated: 

Analyte 
bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
22 ~g/L 

Action-Level 
220 ~g/L 

8ample aliquot and dilution factors were considered prior to the application of all action levels. Positive 
results for these compounds found below the Contract Required Quantitation Limit (CRQL) have been 
deleted and replaced by the CRQL value, then qualified as undetected, "un. Positive results were 
qualified as estimated (J). The sample affected was: 003-8BO-3301. 

The surrogate recovery for 2.4,6-tribromophenol contained a percent recovery below the quality control 
limit in sample 003-5BO-3301. 8ince only one surrogate was noncompliant in the acid fraction, no 
qualifications were required. 

8ample 003-TW-P1 0-01 was reanalyzed at a 1000 fold dilution. It's corresponding field duplicate was 
analyzed undiluted. 

PCB Fraction 

No noncompliances were found in this fraction. 
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Executive Summary 

Laboratory Perfonnance: The volatile and herbicide fractions had noncompliant initial calibration 
%RSDs. Some volatile and semivolatile continuing calibration %Ds were outside the quality control 
limits. Holding times were exceeded in some volatile fractions. Calibrations were run in exceedance of 
the 12 hour time limit for some semivolatile fractions. 

Other Factors Affecting Data Quality: Low internal standard areas were reported for several volatile 
and semivolatile fractions. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validation", August 1993 NFESC document entitled "Navy Installation Restoration 
Laboratory Quality Assurance Guide" (NFESC 8/93). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

(.. /,) -­
rf: cvvyyJ ~ )~,It.fl .. 
Brown and Root Environmental 
Daniel J Menicucci 

Data valid;:o: ~ / 
,'(; ~/I) {/ 

~/; ~/1-v 
~wn and ot Environmental 

!,~o~~ePh A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-TB-029-01 
003-JB-030-01 
003-TB-031-01 
003-TB-032-01 
003-TB-033-01 
003-TW-070-01 
003-TW-P04-01 
003-TW-P08-01 
003-TW-P 10-01 
003-TW-DP1-04 
003-SB-033-01 
003-SB-033-03 
003-SB-070-01 
003-SB-070-03 
003-SB-P04-01 
003-SB-P04-03 
003-SB-P08-01 
003-SB-P08-03 
003-SB-P10-01 
003-SB-DP1-06 
003-SB-P10-03 

NIROP FRIOLA Y 
SOG NO. BRF 11 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile PCB 

Accept data, but change positive methylene chloride result to a revised reporting limit as 
a result of blank contamination. 

Accept data, but change positive bis(2-ethylhexyl)phthalate result to a revised reporting 
limit as a result of blank contamination. 

Accept data, but qualify nondetected results as estimated (UJ), as a result of percent 
differences for cis-1,3-dichloropropene and trans-1,3-dichloropropene exceeding the 
25% quality control limit in the continuing calibration. 

Accept data, but qualify nondetected results as estimated (UJ), as a result of a percent 
difference for the continuing calibration of compound pyridine exceeding the 25% quality 
control limit. 

Accept data, but qualify nondetected results as estimated (UJ), as a result of a percent 
difference for the continuing calibration of compounds pyridine and bis(2-
chloroisopropyl)ether exceeding the 25% quality control limit. 

Accept data, but qualify positive results as estimated (J) as a result of values below the 
reporting limit. 



Reject nondetected results (UR) and qualify positive results as estimated (J) for the 
compounds acetone and 2-butanone as a result of the initial and continuing calibration 
RRFs falling below the 0.050 quality control limit. 

Reject nondetected results (UR) for 2-hexanone as a result of the continuing calibration 
RRF falling below the 0.050 quality control limit. 



I 

Data Qualifier Key: 

u 

UR 

UJ 

J 

B 

Value is a nondetect as reported by the laboratory or qualified as a result of 
blank contamination, and should not be considered present. 

Nondetected results is rejected due to poor Relative Response 
Factor. 

Undetected result is considered estimated due to various technical 
noncompliances, or the result was below the CROL. 

Positive result is considered estimated due to various technical 
noncompliances, or the result was below the CROL. 

Positive result is considered a false positive due to blank 
contamination. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Undecane 
Dodecane 
unknown hydrocarbon 
unknown substituted Benzene 

unknown alkane 
unknown hydrocarbon 
unknown 
Benzaldehyde, decamethyl­
Phenon, thyl 
Benzoic Acid, methyl 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

MR. MARK SLADIC 

LINDA KARSONOVICH 

DATE: 

COPIES: 

JANUARY 28, 1998 

DVFILE 

ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF12 

7/Soil/ 

003-SB-P11-01 
003-SB-P11-03 
003-SB-DP1-07 
003-SB-029-01 

10/Aqueous/ 

003-TB-034-0 1 
003-TB-035-0 1 

003-TW-033-01 
003-AB-004-01 
003-TW-029-01 

003-SB-029-02 
003-SB-028-01 
003-SB-028-02 

003-TB-036-0 1 
003-TB-037 -01 

003-TW-P11-01 
003-BB-007 -01 
003-TW-028-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF12 consists of seven (7) solid environmental 
samples, six (6) aqueous environmental samples and four (4) field quality control blanks. All of the samples 
were analyzed for Target Compound List (TCl) volatile organic compounds. The environmental samples 
were also analyzed for TCl semivolatile organic compounds and polychlorinated biphenyls (PCBs). The trip 
blanks (designated -TB-) were analyzed for volatile compounds only. The field crew deSignated samples for 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses. One field duplicate sample pair was included within 
this SDG. 

The samples were collected by Brown and Root Environmental on September 8th
, 9th

, 15th
, and 16th

, 1997 
and analyzed by laucks Testing laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using 
SW-846 Methods 8260 for aqueous samples and ClP OlM03.1 analytical and reporting protocols for soil 
samples. The data contained in this SDG were validated with regard to the following parameters: 

• Data completeness 

• Holding times 
• GCIMS tuning and system performance 
• InitiaUcontinuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 

* • Blank Spike/Blank Spike Duplicate Results 
* • Intemal Standard Performance 

• Compound Identification 
• Compound Quantitation 
• Detection Limits 
• Tentatively Identified Compounds 



The symbol (*) indicates that all quality con~rol criteria ~ere met for th.is parameter. Problems affectin~ data 
quality are discussed below; documentation supporting these findings are presented In Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

Initial calibration and/or continuing calibration Relative Response Factors (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. Positive and nondetected results are 
affected by these noncompliances. Positive and nondetected results reported in the affected samples were 
qualified as estimated, (J) and rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for trans-1,3-
dichloropropene, bromoform, and chloroethane. Positive and nondetected results are affected by these 
noncompliances. Positive and nondetected results were qualified as estimated, (J) and (UJ), in the affected 
samples. 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Methylene Chloride· 
Toluene 
Toluene· 
Acetone· 

Samples affected: All 

Maximum 
Concentration 

6 jJg/Kg 
2 jJg/L 
1 jJg/Kg 

0.9 jJg/L 
3.2 jJg/L 

- Contaminant detected in a field quality control blank 

Blank Actions: 

Action 
Level 
60 jJg/Kg 
20 jJg/L 
10 jJg/Kg 
9 jJg/L 
32 jJg/L / 32 jJg/Kg 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for methylene chloride, acetone, and toluene were 
qualified in the manner indicated by the blank action table. It should be noted that field quality control blanks 
are not qualified based on field quality control blank contamination. 

A water sample was not designated for matrix spike/matrix spike duplicate analysis on the chain of custody 
sheets and was not performed for this SDG. The laboratory did perform a blank spike/blank spike duplicate 
analysis for water. 

Dilutions were performed on samples 003-lW-028-01 (20X), 003-lW-033-01 (4X) , and 003-lW-P11-01 (2X 
and 4X)). The compounds trans-1,2-dichloroethene and trichloroethene in sample 003-lW-028-01 were 
above the linear range of the instrument. The results from the dilution for these compounds only were 
transcribed over to the undiluted sample results. The compound 1,1, 1-trichloroethane in sample 003-lW-
033-01 was above the linear range of the instrument. The result from the dilution, for this compound only, 
was transcribed over to the undiluted sample results. Sample 003-lW-P11-01 was diluted 10X and sample 
results were reported from this dilution. An additional dilution (20X) was required to bring the compound, 
trichloroethene, into the linear range of the instrument. The result for trichloroethene only was transcribed 
over to the 10X sample results. 

Semivolatiles 



Continuing calibration %Ds greater than 25% were reported for pyridine, bis(2-chloroisopropyl)ether, and 
hexachlorocyclopentadiene. Positive and nondetected results reported for the aforementioned target 
compounds in the affected samples were qualified as estimated, (J) and (UJ). 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 

Compound 
Bis(2-ethylhexyl)phthalate 
Bis(2-ethylhexyl)phthalate 

Samples affected: All. 

Blank Actions: 

Maximum 
Concentration 

33 ~g/Kg 
7 ~g/L 

Action 
Level 
330 ~g/Kg 

70 ~g/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for bis(2-ethylhexyl)phthalate were qualified in the 
manner indicated by the blank action table. 

A water sample was not designated for matrix spike/matrix spike duplicate analysis on the chain of custody 
sheets and was not performed for this SDG. The laboratory did perform a blank spike/blank spike duplicate 
analysis for water. 

Sample 003-SB-028-01 was diluted 10 times. Detection limits are elevated accordingly. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Initial and continuing calibration RRFs and %Ds outside than their 
respective quality control limits were reported for several volatile and semi volatile compounds. Bis(2-
ethylhexyl)phthalate, methylene chloride, toluene, and acetone were detected in the laboratory method 
blanks and/or field quality control blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed wjth reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), USEPA Region V Standard Operating Procedures for the Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 



"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (OAPP}." 

nvironmerital 

Linda Karsonovich 
Chemist/Data Validator /' 

/ 

Joseph A. Samchuck 

('/ 

Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-T8-034-O 1 
003-T8-035-0 1 
003-T8-036-01 
003-TB-037-01 
003-lW-033-01 
003-lW-P11-01 
003-A8-004-0 1 
003-88-007-01 
003-lW-029-01 
003-lW-028-01 
003-S8-P11-01 
003-S8-P11-03 
003-S8-DP 1-07 
003-S8-029-01 
003-S8-029-02 
003-S8-028-01 
003-S8-028-02 

NIROP FRIDLEY 

SDG BRF12 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA SVOA 

R1 J6 
R1 J6 
R1J2.6 
R1J2.6 

A1 R1 J6 A2 J3 
N R1 J6 A2 J3 
A1 R1 A2 J3.6 
A1 R1 A2 J4,6 

A1 R1J2.6 A2 
A1 R1J2.6 A2 
A1 A2 J5 
A1 A2 J5 
A1 A3 J5 
A1 J1.6 A2 J5,6 

A1 J1,6 A2 J5 
A1 J1,6 A3 J6 
A1 J1 A2 J6 

PCB 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but replace positive results for methylene chloride, acetone, and/or toluene 
with a revised detection limit and qualify as nondetected, (U), as a result of laboratory 
method blank and/or field quality control blank contamination. 

Accept data, but replace positive results for bis(2-ethylhexyl)phthalate with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. 

Accept data, but qualify positive results which exceed the blank action level as estimated, 
(J). 

Reject data, qualify nondetected results for acetone, 2-butanone, and 2-hexanone as 
rejected, (UR) and qualify positive results as estimated, (J). 

Accept data, but qualify positive and nondetected results for chloroethane as estimated, (J) 
and (UJ), as a result of continuing calibration %Ds greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for trans-1,3-dichloropropene and 
bromoform as estimated, (J) and (UJ), as a result of continuing calibration %Ds greater than 
the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for pyridine and bis(2-
chloroisopropyl)ether as estimated, (J) and (UJ), as a result of continuing calibration %Ds 
greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for pyridine, 
hexachlorocyclopentadiene, and bis(2-chloroisopropyl)ether as estimated, (J) and (UJ), as a 
result of continuing calibration %Ds greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for pyridine as estimated, (J) and 
(UJ), as a result of continuing calibration %Ds greater than the 25% quality control limit. 
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Accept data, but qualify positive results less than the CRQL as estimated, (J). 



Fraction 

Volatile 

Semivolatile 

TIC 

Unknown(s) 
undecane 

Summary of Tentatively Identified Compounds (TICs) 

acetic acid, butyl ester 
dodecane 
hydrocarbon 
subsituted benzene 
1 H-Indene isomer 

Unknown(s) 
hydrocarbon 
PAH 
alkane 
benzene, subsituted (C5-) 
Naphthalene, dimethyl 
Naphthalene, trimethyl 
Dibenzothiophene 
Dibenzothiophene, methyl 
Phenanthrene, methyl 
Phenanthrene, dimethyl 



--Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7-052 

TO: M.SLADIC DATE: DECEMBER 3, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF12 

SAMPLES: 4/Soils/ 

003-S8-028-01 003-S8-028-02 003-S8-029-0 1 003-S8-029-02 

1/ Aqueous/ 

003-88-007 -01 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG 8RF12, consists of four (4) soil environmental samples. No field 
duplicate pairs were included within this SDG. 

Samples 003-88-007-01, 003-S8-029-01 and 003-S8-029-02 were analyzed for hexavalent chromium. Samples 003-~ 
028-01 and 003-S8-028-02 were analyzed for total organic carbon. The samples were collected by 8rown and 
Environmental on September 10, 15, and 16 1997 and analyzed by Laucks Testing Laboratories, Inc. under Navdl 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Total organic carbon 
analyses were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were conducted using SW-846 
methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory 81ank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
22 mg/L 

Action 
Level (soil) 
110 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot. percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated. "J". 

Samples 003-S8-029-01 and 003-S8-029-02 were digested for hexavalent chromium outside of the contract required hold 
time. However. no validation actions are required for this noncompliance. 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFES9 Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~ cR,6J~ 
Br6wn and Root Environmental 
Terri L. Solomon 

,che'I'v' ~// 
(' :!/ L 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Total organic carbon J' 
Hexavalent.chromium 

NIROP FRIDLEY 
SDG BRF12 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-12-7 -052 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 
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Brown & Root Environmental I INTERNAL CORRESPONDENCE 

C-49-12-7 -027 

TO: M.SLADIC DATE: DECEMBER 2, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG -BRF12 

7/Soils/ 
003-SB-028-01 
003-SB-P11-01 

6/Aqueous/ 
003-AB-004-0 1 
003-TW-033-01 

003-SB-028-02 
003-SB-DP1-07 

003-BB-007 -01 
003-TW-P11-01 

003-SB-029-0 1 
003-SB-P11-03 

003-TW-028-01 

003-SB-029-02 

003-TW-029-01 

The sample set for CTO 003, NIROP Fridley, SQG BRF12, consists of seven (7) soil environmental samples and six (6) 
aqueous environmental samples. One (1) field duplicate pair (003-SB-P11-01 / 003-SB-DP1-07) was included within this 
SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by P 
and Root Environmental on September 8, 9, 15 and 16, 1997 and analyzed by Laucks Testing Laboratories, Inc. :r 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAtQC) criteria. Metals and 
cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.O. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 

* • GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 

* • Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 
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.. All quality control criteria were met for this parameter . 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) 
barium 
beryllium 
calcium 
copper2) 
iron 
magnesium 
manganese 
sodium 
sodium(2) 
thallium 
vanadium 
zinc(l) 
zinc(2) 

Samples affected: 

Maximum 
Concentration 
5.560 mg/kg 
2.6 ug/L 
0.3 ug/L 
50.3 ug/L 
4.500 ug/L 
11.5 ug/L 
38.9 ug/L 
1.5 ug/L 
37.4 ug/L 
44.50 ug/L 
1.9 ug/L 
2.5 ug/L 
1.380 mg/kg 
4.100 ug/L 

All 

Action 
Level (aqueous) 
NA 
13.0 ug/L 
1.5 ug/L 
251.5 ug/L 
22.5 ug/L 
57.5 ug/L 
194.5 ug/L 
7.5 ug/L 
NA 
222.5 ug/L 
9.5 ug/L 
12.5 ug/L 
NA 
20.50 ug/L 

(1) . Maximum concentration present in a soil preparation blank. 

(2) Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
27.8 mg/kg 
2.6 mg/kg 
0.3 mg/kg 
50.3 mg/kg 
NA 
11.5 mg/kg 
38.9 mg/kg 
1.5 mg/kg 
37.4 mg/kg 
NA 
1.9 mg/kg 
2.5 mg/kg 
6.90 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for beryllium, calcium, copper, sodium, thallium, vanadium and zinc have been 
qualified as nondetected "U". Positive results greater than the action level for aluminum, barium, beryllium, calcium, iron, 
magnesium, manganese, sodium, vanadium and zinc have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and cyanide affecting the soil matrix were < 75% quality 
control limit. The positive results and nondetects reported for the aforementioned analytes in the affected samples were 
qualified as estimated, "J" and "UJ", respectively. 

The MS %R for selenium affecting the aqueous matrix was < 30% quality control limit. The nondetected results reported 
for the aforementioned analyte in the affected samples were qualified as rejected, OUR". The positive results reported for 
the aforementioned analyte in the affected samples were qualified as estimated, "J". 
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Field Duplicate Results 

Field duplicate imprecision was noted for soil sample pair, 003-S8-P11-01 I 003-S8-DP1-07, for copper. The positive 
results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for arsenic were> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-S8-028-02 and 003-TW-028-01. The positive results 
reported for arsenic in the affected samples were qualified as estimated, "J". 

The GFAA Post Digestion Spike Recovery for lead was < 85% quality control limit and the sample absorbance was < 50% 
of the post digestion spike absorbance in sample 003-88-007-01. The nondetected result reported for lead in the affected 
sample was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-S8-P11-01 and 003-S8-028-01. The nondetected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-TW-033-0 1. The nondetected result reported for thallium in the 
affected sample was qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potas"" 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the. laboratory in the C j 

Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for mercury and manganese were outside the 
80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The Matrix Spike %R for mercury affecting the soil matrix was> 125% quality control limit. However, no validation actions 
were required as all results reported for the aformentioned analyte in the affected samples were nondetects. 

The GFAA Post Digestion Spike Recovery for selenium was < 75% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-TW-P11-01. However, no validation actions are required as 
the result reported for selenium in the affected sample was rejected as a result of a more severe noncompliance. 

The GFAA Post Digestion Spike Recoveries for thallium were < 75% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-S8-P11-03 and 003-S8-028-01. However, no validation 
actions are required as the results reported for thallium in the affected samples were qualified as blank contamination. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and cyanide affecting the soil matrix were < 75% 
quality control limit. The MS %R for selenium affecting the aqueous matrix was < 30% quality control limit. Field duplicate 
imprecision was noted for copper. The GFAA Post Digestion Spike Recoveries for arsenic (samples 003-S8-028-02 and 
003-lW-028-01), lead (sample 003-88-007-01), selenium (samples 003-S8-P11-01 and 003-S8-028-01) and thallium 
(sample 003-lW-033-01) were outside the 85-115% quality control limits. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~ dSl(~ 
8rown and Root EnVironmetntal -
Terri L. Solomon /:::/ 
Chemist 1 ' 

/~' . 

-- /fl f}?/J/ . 

Attach ments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 8 - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 
arsenic 

barium 

beryllium 
cadmium 

calcium 

chromium 

cobalt 

copper 

iron 
lead 

M.SLADIC 
DECEMBER 2, 1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF12 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 
mercury 

nickel 

potassium 
selenium 

silver 

sodium A' 

thallium A' 

vanadium A' 

zinc A' 
cyanide 

C-49-12-7 -027 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, • J". 

Accept data but qualify positive results and nondetects affecting the soil matrix as estimated, • J" ant' 
respectively, as a result of low MS %R. 

Accept data but qualify positive results affecting the aqueous matrix as estimated, "J", as a result 
of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of field duplicate imprecision. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", as a result of GFAA 
Post Digestion Spike Recoveries. 

Reject nondetected results affecting the aqueous matrix, "UR", as a result of extremely low MS %R. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7 -029 

TO: M. SLADIC DATE: DECEMBER 3, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: . INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF12D 

SAMPLES: 4/Aqueous/ 

003-TW-028-F1 003-TW-029-F1 003-TW-033-F1 

Overview 

003-TW-P11-F1 

The sample set for CTO 003, NIROP Fridley, SDG BRF12D, consists of four (4) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on September 8, 9, 15 and 16, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
barium 
beryllium 
calcium 
copper'1) 
iron 
magnesium 
manganese 
sodium(1) 
thallium 
vanadium 
zind1) 

Maximum 
Concentration 
2.6 ug/L 
0.3 ug/L 
50.3 ug/L 
4.500 ug/L 
5.0 ug/L 
38.9 ug/L 
1.1 ug/L 
44.5 ug/L 
1.9 ug/L 
2.5 ug/L 
4.100 ug/L 

Samples affected: All 

Action 
Level (agueous) 
13.0 ug/L 
1.5 ug/L 
251.5 ug/L 
22.5 ug/L 
25.0 ug/L 
194.5 ug/L 
5.5 ug/L 
222.5 ug/L 
9.5 ug/L 
12.5 ug/L 
20.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamir 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive r, ;5 

less than the action level for copper, thallium, vanadium and zinc have been qualified as nondetected "U". Positive results 
greater than the action level for barium, calcium, iron, magnesium, manganese and sodium have been qualified as 
estimated, "J", 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for arsenic was> 125% quality control limit. Positive results reported for 
the aforementioned analyte were qualified as estimated, "J", 

The MS %R for selenium was < 30% quality control limit. Nondetected results reported for the aforementioned analyte 
were qualified as rejected, "UR", The positive results reported for the aforementioned analyte were qualified as estimated, 
"J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for arsenic were> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-1W-P11-F1 and 003-1W-028-F1, The positive results 
reported for arsenic in the affected samples were qualified as estimated, "J", 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for manganese was < 800(0 quality control limit. 
However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-033-F1. However, no validation actions were required as 
the result reported for arsenic in the affected sample was a nondetect. 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-P11-F1 and 003-TW-028-F1. However, no validation 
actions were required as the results reported for selenium in the affected samples were qualified for a more severe 
noncompliance. 

The GF AA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-029-F1. However, no validation actions were required as 
the result reported for thallium in the affected sample was qualified as blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for arsenic was> 125% quality control limit. The MS %R for 
selenium was < 30% quality control limit. The GFAA Post Digestion Spike Recoveries for arsenic ( samples 003-TW-P11-
F1 and 003-TW-028-F1) were> 115% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994. "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

\ , 1 ~\ 
~k~ ex -~'~(rmvY\ 

Brown and Root Environmentaf 
Terri L. SOlom9~ j/ 
Chemis)/' ( /'// .-1 
~~n and oot Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 

arsenic 

barium 
beryllium 

cadmium 

calcium 

chromium 

cobalt 

copper 

iron 
lead 

M.SLADIC 
DECEMBER 3, 1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF12D 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 

mercury 

nickel 
potassium 

selenium 

silver 

sodium 

thallium A1 

A1 vanadium A1 

zinc A1 

C-49-12-7-029 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". . 

Accept data but qualify positive results as estimated, "J", as a result of MS %R. 

Accept data but qualify positive results as estimated, "J", as a result of GFAA Post Digestion Spike 
Recoveries. 

Reject nondetected results, "URn, as a result of extremely low MS %R. 
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Brown & Root Environmental I INTERNAL CORRESPONDENCE 

C-49-12-7-069 

TO: M.SLADIC DATE: DECEMBER 4, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

INORGANIC DATA VALIDATION - HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF13 

SAMPLES: 2/Soils/ 

003-SB-071-01 003-SB-071-03 

21Aqueous/ 

003-AB-006-0 1 003-BB-008-01 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF13, consists of two (2) soil environmental samples and two (2) 
aqueous environmental samples. No field duplicate pairs were included within this SDG. 

All samples were analyzed for hexavalent chromium. The samples were collected by Brown and Root Environment' 
September 18 and 22, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Sl 
Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria. Hexavalent chromium analyses were conducted 
using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 

* • Detection Limits 
* • Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~,~ sJ(~ 
Br6wn and ~t Environmental 
Terri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



MEMO TO: M.SLADIC 
DATE: DECEMBER 4, 1997 - PAGE 3 

Hexavalent chromium 

NIROP FRIDLEY 
SDG BRF13 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-12-7 -069 
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;Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7-056 

TO: M.SLADIC DATE: DECEMBER 4, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 
SDG - BRF13 

SAMPLES: 4/Soilsl 
003-58-071-01 003-58-071-03 003-S8-P05-01 003-S8-P05-02 

7/Aqueousl 
003-A8-005-0 1 003-88-008-01 003-lW-026-01 003-lW-046-01 
003-lW-068-01 003-lW-071-01 003-lW-P05-0 1 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG 8RF13, consists of four (4) soil environmental samples and seven (7) 
aqueous environmental samples. No field duplicate pairs were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on September 17,18,19,20,21, and 22,1997 and analyzed by Laucks Testing Laboratories, Inc. 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals 
and cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) 
iron 
manganese 
sodium 
sodium(1) 
zinc(1) 
zinc(2) 

Maximum 
Concentration 
5.560 mg/kg 
11.5 ug/L 
1.5 ug/L 
37.4 ug/L 
6.120 mg/kg 
1.380 mg/kg 
6.600 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
NA 
57.5 ug/L 
7.5 ug/L 
187 ug/L 
NA 
NA 
33.0 ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
27.8 mg/kg 
11.5 mg/kg 
1.5 mg/kg 
NA 
30.6 mg/kg 
6.9 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for manganese, sodium and zinc have been qualified as nondetected ,. 
Positive results greater than the action level for aluminum, iron, manganese, sodium and zinc have been qualifie 
estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for antimony affecting the soil matrix was < 75% quality control limit. The 
nondetected results reported for the aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

The MS %Rs for lead and manganese affecting the soil matrix were > 125% quality control limit. The positive results 
reported for the aforementioned analytes in the affected samples were qualified as estimated, "J". 

The MS %R for selenium affecting the aqueous matrix was < 30% quality control limit. The nondetected results reported 
for the aforementioned analyte in the affected samples were qualified as rejected, OUR". The positive results reported for 
the aforementioned analyte in the affected samples were qualified as estimated, U J". 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for calcium and magnesium affecting the soil matrix. Positive results reported 
for the aforementioned analytes in the affected samples were qualified as estimated, "J". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for barium affecting the soil matrix was> 10% quality control limit. The 
positive results reported for the aforementioned analyte were qualified as estimated, "J". 
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The ICP Serial Dilution Percent Difference (%0) for barium affecting the aqueous matrix was> 10% quality control limit. 
The positive results reported for the aforementioned analyte were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-S8-P05-01, 003-58-071-01, 003-58-071-03 and 003-58-
P05-02. The nondetected results reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-lW-046-01, 003-lW-068-01 and 003-58-071-03. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for mercury was < 80% quality control limit. 
However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-071-01, 003-lW-026-01 and 003-lW-068-01. 
However, no validation actions are required as the results reported for selenium in the affected samples were rejected as a 
result of a more severe noncompliance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for antimony affecting the soil matrix was < 75% quality control limit. 
The MS %Rs for lead and manganese affecting the soil matrix were> 125% quality control limit. The MS %R for selenium 
affecting the aqueous matrix was < 30% quality control limit. Laboratory duplicate imprecision was noted for calcium and 
magnesium affecting the soil matrix. The ICP Serial Dilution %Ds for barium affecting the soil and aqueous matrix were> 
10% quality control limit. The GFAA Post Digestion Spike Recoveries for selenium (samples 003-S8-P05-01, 003-58-071-
01, 003-S8-071-03 and 003-S8-P05-02) and thallium (samples 003-lW-046-01, 003-lW-068-01 and 003-58-071-03) 
were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

&d. dsJumc'n 
BreWn and Root Environmental 
Terri L. Solomon 
Chemist.., 

}rown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 

chromium 
cobalt 
copper 

iron 
lead 

M.SLADIC 
DECEMBER 4, 1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF13 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 
mercury 
nickel 
potassium 
selenium 
silver 

sodium 
thallium 
vanadium 

zinc 
cyanide 

J4,7 

C-49-12-7-056 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results affecting the soil matrix as estimated, "UJ", as a result 
of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of high MS %R. 

Accept data but qualify positive results affecting the aqueous matrix as estimated, "J", as a result 
of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of laboratory duplicate imprecision. 

Accept data but qualify positive results as estimated, "J" and "UJ", respectively, as a result of ICP Serial 
Dilution %Ds. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 

Reject nondetected results affecting the aqueous matrix, "URn, as a result of extremely low MS %R. 



TO: 

FROM: 

MR. MARK SLADIC 

BONNI J. SMATHERS 

C-49-11-7-032 

DATE: 

COPIES: 

NOVEMBER 10,1997 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003 NIROP, FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF13 

4/Solid/ 

003-SB-071-01 003-SB-071-03 003-SB-P05-01 
003-SB-P05-02 

9/Aqueous/ 

003-TB-038-01 003-TB-039-01 003-AB-005-01 
003-BB-008-01 003-lW-026-01 003-lW-046-01 
003-lW-068-01 003-lW-071-01 003-lW-P05-01 

The sample set for CTO 003, NIROP Fridley SDG BRF13 consists of four (4) solid environmental samples, 
five (5) aqueous samples, two (2) trip blanks, one (1) bubble blank, and one (1) aqueous blank. All samples 
were analyzed for Target Compound List (TCl) organics (volatile, semivolatile, and PCB compounds). A 
field duplicate pair was not included in this SDG. Sample 003-lW-046-01 was designated by the field crew 
for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses. 

The samples were collected by Brown and Root Environmental on September 17th through September 22nd, 
1997 and analyzed by Laucks Testing labs. All samples were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using Contract 
laboratory Program (ClP) Statement of Work (SOW) 8260A for aqueous volatile samples and OlMO.3.1 
analytical and reporting protocols for all other analyses. The data contained in this SDG were validated with 
regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• InitiaUcontinuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Intemal Standard Performance 
• Matrix spike results 
• Blank spike results 
• Compound Identification 
• Compound quantitation 
• Detection limits 
• Tentatively identified compounds 
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The symbol (") indicates that all Quality control criteria were met for this parameter. Problems 
affecting data Quality are discussed below; documentation supporting these findings are presented in 
Appendix C. Oualified Analytical results are presented in Appendix A. 

Volatiles 

Initial. and Continuing Calibration Relative Response Factors (RRFs) for acetone and 2-butanone were 
less than 0.050. This noncompliance indicates a lack of instrument response. Positive and 
nondetected results are affected by this noncompliance. Positive results reported for these compounds 
were Qualified as estimated, (J). Nondetected results reported for these compounds in the affected 
samples were considered unreliable and were rejected, (UR). 

Continuing Calibration Relative Response Factors (RRFs) for 2-hexanone were less than 0.05. This 
noncompliance indicates a lack of instrument response and affects both positive and nondetected 
results. Therefore, nondetected results reported for 2-hexanone were considered unreliable and were 
rejected, (URI. in the affected samples. 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for bromoform, 
chloroethane, and trans-1,3-dichloropropene. Positive and nondetected results are affected by these 
noncompliances. Therefore, nondetected results reported for the aforementioned compounds were 
Qualified as estimated, (UJ), in the affected samples. 

The following contaminants were detected in the low level laboratory method blanks and field Quality 
control blanks analyzed in this SDG: 

Blanks 
Acetone' 
Methylene chloride' 
Methylene chloride 
Toluene 
Toluene 

Samples affected: All samples. 

Maximum Concentration 
8.1 ug/L 
2.3 ug/L 
9 ug/kg 
1 ug/kg 
0.9 ug/L 

Maximum concentration detected in a field Quality control blank. 

Blank Actions: 

Action Level 
81 ug/L 
23 ug/L 
90 ug/kg 
5 ug/kg 
4.5 ug/L 

• Value < Contract Required Ouantitation Limit (CROL); report CROL by a U. 
• Value> CROL and < action level; report value followed by a U. 
• Value> CROL and> action level: report value as estimated, (J). 

Dilution factors, percent moisture and sample aliquot were taken into consideration during the 
application of all action levels. Actions as indicated above were taken for methylene chloride and 
toluene. No actions were necessary for acetone as no positive results were reported for this compound 
in the affected samples. It should be noted that field Quality control blanks are not Qualified based on 
field Quality control blank contamination. 
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The Matrix Spike/Matrix Spike Duplicate analysis of sample 003-TW-046-01 yielded high %Rs for 
trichloroethene. Therefore, positive results for trichloroethene were qualified as estimated. (J) in 
sample 003-TW-046-01. 

Semivolatiles 

Continuing calibration Percent Differences (%Ds) greater than the 25% quality control limit were 
reported for 3,3'-dichlorobenzidine. Positive and nondetected results are affected by these 
noncompliances. Therefore, nondetected results for the 3.3'-dichlorobenzidine were qualified as 
estimated, (UJ). in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks and field quality 
control blanks analyzed in this SDG: 

Blanks 

bis(2-ethylhexyl)phthalate' 
bis(2-ethylhexyl)phthalate 
diethylphthalate 
di-n-butyl phthalate 
di-n-butyl phthalate' 
di-n-octyl phthalate 

Samples affected: All samples. 

Maximum Concentration 

1 ug/L 
30 ug/kg 
1 ug/L 
130 ug/kg 
1 ug/L 
45 ug/kg 

Action Level 

5 ug/L 
300 ug/kg 
5 ug/L 
1300 ug/kg 
5 ug/L 
450 ug/kg 

Maximum concentration detected in a field quality control blank. 

Blank Actions: 

• Value < Contract Required Ouantitation Limit (CROL); report CROL by a U. 
• Value> CROL and < action level; report value followed by a U. 
• Value > CROL and > action level: report value as estimated. (J). 

Dilution factors. percent moisture and sample aliquot were taken into consideration during the 
application of all action levels. Actions as indicated above were taken for bis(2-ethylhexyllphthalate 
and di-n-butyl phthalate. No action was taken for di-n-octyl and diethylphthalate as no positive results 
were reported in the affected samples. It should be noted that field quality control blanks are not 
qualified based on field quality control blank contamination. 

The dilution analysis of sample 003-TW-026-01 reported a high surrogate Percent Recovery (%R) for 
2.4.6-tribromophenol. No action was taken since the original analysis of sample 003-TW-026-01 was 
chosen for validation and since only one fractional surrogate was noncompliant. 

The Matrix Spike/Matrix Spike Duplicate analysis yielded high %Rs for 4-nitrophenol in sample 
003-TW-046-01 and low %Rs for pentachlorophenol in sample 003-SB-P05-01. Action was taken to 
quality nondetected results for pentachlorophenol as estimated. (UJI. in sample 003-SB-P05-01. 
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Continuing calibration Percent Differences (%Ds) greater than the 25% quality control limit were reported for 
Aroclor 1016 and Aroclor 1260. Positive and nondetected results are affected by this noncompliance. No 
action was taken, however, since no samples were associated with these noncompliances. 

No additional problems were noted with the pesticide fraction. 

Additional Comments 

Positive results for ethylbenzene, o-xylene, and trichloroethene were reported at concentrations which 
exceeded the linear calibration range of the instrument in samples 003-lW-026-01. Sample 003-lW-068-01 
reported positive results for cis-1,2-dichloroethene, trans-1,2-dichloroethene, and trichloroethene which 
exceeded the linear calibration range of the instrument. As a result, the laboratory reanalyzed these samples 
at a dilution. The original analyses, with the exception of the exceeded results, were used in validation. The 
results for the aforementioned compounds from the diluted analysis were transposed over the original results 
and used in validation. 

A positive result for naphthalene was reported at a concentration which exceeded the linear calibration range 
of the instrument in sample 003-lW-026-01. Consequently, the laboratory reanalyzed this sample at a 
dilution. The original analysis, with the exception of the exceeded results, were used in validation. The result 
for the naphthalene from the diluted analysis was transposed over the original results and used in validation. 

Positive results reported below the Contract Required Ouantitation Limit (CROl) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Laboratory Perfonnance Issues: An initial calibration %RSD greater 
than the 30% quality control limit was reported for the volatile compound acetone. Initial Calibration RRFs 
less than 0.050 were reported for acetone and 2-butanone. Continuing Calibration RRFs were reported for 
2-hexanone. Continuing calibration %Ds greater than the 25% quality control limit were reported for several 
volatile and semivolatile compounds. Methylene chloride and toluene were detected in the volatile laboratory 
method blanks. Bis(2-ethylhexyl)phthalate and di-n-butylphthalate were detected in the semivolatile 
laboratory method blank. 

Other Factors Affecting Data Quality: Poor Matrix Spike/Matrix Spike Duplicate results were reported in 
both the volatile and semivolatile fraction. A poor surrogate recovery was reported in the semivolatile 
fraction. No additional problems were noted. 
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The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic 
Data Validation (2/941. US EPA Region V Standard Operating Procedures for Validation of Organic Data 
(Aug. 19931. and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality 
Assurance Guide" (February. 19961. The text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria 
as specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Bonni J. Smathers 
Industrial Hygienist/Data Validator 

/ 
/ 

Joseph A. Sam chuck 
Data Validation Quality Assurance Officer 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 

SDG BRF13 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PCB 

003-SB-071 -01 A' J3.6 A3 J4 

003-SB-071 -03 A' J3.6 A2 J4 
003-SB-P05-01 A' J3.6 A3 J4.7 

003-SB-P05-02 A' J6 A3 J4 
003-AB-005-01 J2 R'·2.3 A3 J6 
003-BB-00S-0 1 J1.2 R2.3 A3 J4.6 

003-TB-03S-01 J1.2.6 R2.3 A3 J6 
003-TB-039-01 j2.6 R'·2.3 A3 J6 
003-TW-026-0 1 A4 J2.6 R,·2.3 A3.6 J6 
003-TW-046-01 J2.6.6 R1.2·3 A3 

003-TW-06S-0 1 j2.6 R'·2.3 A3 

003-TW-071 -01 J2 R'·2.3 A3 J6 
003-TW-P05-01 j2 R'·2.3 A3 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but raise the detection limit for methylene chloride and qualify results as 
nondetected, (U), as a result of laboratory blank contamination. 

Accept data, but raise the detection limit for di-n-butyl phthalate and qualify results as 
as nondetected, (UI, as a result of laboratory blank contamination. 

Accept data, but raise the detection limit for bis(2-ethylhexyl)phthalate and qualify 
results as nondetected, (UI, as a result of laboratory blank contamination. 

Accept data, but raise the detection limit for toluene and qualify results as nondetected, 
(UI, as a result of laboratory blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, 
(U), as a result of laboratory blank contamination. 

Accept data, but qualify positive results for acetone as estimated, (JI, as a result of an 
initial response factor less than 0.05. 

Accept data, but qualify nondetected results for bromoform and trans- 1,3-
dichloropropene as estimated, (UJ), as a result of continuing calibration %Ds greater 
than 25%. 

Accept data, but qualify nondetected results for chloroethane as estimated, (UJ), as 
a result of a continuing calibration %D greater than 25%. 
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Accept data, but qualify nondetected results for 3,3'-dichlorobenzidine as estimated, 
(UJI. as a result of a continuing calibration %0 greater than 25%. 

Accept data, but qualify positive results as estimated, (JI. as a result of a value below 
the CRQL. 

Accept data, but qualify positive results for trichloroethene as estimated, (JI. as a 
result of a high MS/MSO %R. 

Accept data, but qualify nondetected results for pentachlorophenol as estimated, (UJI. 
as a result of a low MS/MSO %R. 

Reject data and qualify nondetected results for acetone as unreliable, (URI. as a result 
of initial and continuing calibration RRFs less than 0.050. 

Reject data and qualify nondetected results for 2-butanone as unreliable, (URI. as a 
result of initial and continuing calibration RRFs less than 0.050. 

Reject data and qualify nondetected results for 2-hexanone as unreliable, (URI. as a 
result of continuing calibration RRFs less than 0.050. 



Fraction 

Volatile 

Semi volatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 

Unknown(s) 
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TO: M.SLADIC DATE: 

FROM: TERRI L. SOLOMON COPIES: 

DECEMBER 4, 1997 

DVFILE 

SUBJECT: 

SAMPLES: 

Overview 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF13b 

5/Aqueous/ 

003-TW-026-F1 
003-TW-P05-F1 

003-TW-046-F1 003-TW-068-F1 003-TW-071-F 1 

The sample set for CTO 003, NIROP Fridley, SDG BRF13~consists of five (5) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on September 17, 18, 19,20 and 21, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILMD4.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results ., • Laboratory Duplicate Results 

• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results ., • Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
iron 
manganese 
sodium 
zincl ') 

Maximum 
Concentration 
11.5 ug/L 
1.5 ug/L 
37.4 ug/L 
6.600 ug/L 

Samples affected: All 

Action 
Level (agueous) 
57.5 ug/L 
7.5 ug/L 
187 ug/L 
33.0 ug/L 

I') Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for zinc have been qualified as nondetected "U". Positive results greater than the action level 
iron, manganese and sodium have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Positive results and 
nondetects reported for the aforementioned analyte were qualified as estimated, "J" and "UJ", respectively. 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for barium was> 10% quality control limit. Positive results reported for 
the aforementioned analyte were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-071-F1, 003-TW-026-F1 and 003-TW-068-F1. The 
nondetected results reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was· 
< 50% of the post digestion spike absorbance in sample 003-TW-068-F1. The nondetected result reported for thallium in 
the affected sample was qualified as estimated, "UJ". 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for mercury was < 80% quality control limit. 
However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The ICP Serial Dilution 
%0 for barium was> 10% quality control limit. The GFAA Post Digestion Spike Recoveries for selenium ( samples 003-
TW-071-F1, 003-TW-026-F1 and 003-TW-068-F1) and thallium (sample 003-TW-068-F1) were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ 

HJ '". :£ -sJ~"" Brown and ROot Environmental 

6~~,i ~. SOIO~O~, " / / 

, '~'I U 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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antimony 
arsenic 

barium 
beryllium 

cadmium 
calcium 

chromium 

cobalt 
copper 

iron 
lead 

M.SLADIC 
DECEMBER 4, 1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF13 

TABLE 1- RECOMMENDATION SUMMARY 

magnesium 

manganese 
mercury 

nickel 
potassium 

selenium 
silver 

sodium 

thallium 
vanadium 

zinc 

C-49-12-7-064 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a r' 
of MS %R. 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %0. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 
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C-49-12-7 -207 

TO: M.SLADIC DATE: 

FROM: TERRI L. SOLOMON COPIES: 

DECEMBER 29,1997 

DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF14 

8/50ils/ 

003-5B-015-01 
003-5B-068-0 1 

003-5B-015-03 
003-5B-068-03 

003-5B-046-01 
003-5B-DP1-08 

003-5B-046-03 
003-5B-DP1-09 

The sample set for CTO 003, NIROP Fridley, 5DG BRF14, consists of eight (8) soil environmental samples. Two (2) field 
duplicate pairs (003-5B-046-01/ 003-5B-DP1-08 and 003-SB-015-01/ 003-SB-DP1-09) were included within this SDG. 

All samples were analyzed for total organic carbon. Samples 003-SB-015-01, 003-SB-015-03, 003-SB-046-01, 003-SB-
046-03, 003-SB-DP1-08 and 003-SB-DP1-09 were also analyzed for hexavalent chromium. The samples were collected 
by Brown and Root Environmental on September 19,21 and 22, 1997 and analyzed by Laucks Testing Laboratories, Inc. 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Total 
organic carbon analyses were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were conducted 
using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
22 mg/L 

Action 
Level (soil) 
110 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated, "J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~\; ~sJ~ifY\ 
BOWn and Root Environmental 
Terri L. Solomon 
Chemist 

( 
--~~~~~~~~----..... Brown and--Root Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Total organic carbon J1 
Hexavalent chromium 

NIROP FRIDLEY 
SDG BRF14 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-12-7 -207 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, • J". 



$ii$ INTERNAL CORRESPONDENC1 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

C-49-04-6-226 

M.SLADIC DATE: NOVEMBER 5, 1997 

DANIEL MENICUCCI CC: DV FilE 

ORGANIC DATA VALIDATION - TCl VOAs, SVOAs, & PCBs 
CTO 003, NIROP FRIDLAY 
SDG BRF 14 

121Soil 

003-58-015-01 
003-58-046-01 
003-58-068-01 

8/Aqueous 

003-T8-040-01 
003-T8-044-01 

003-58-015-03 
003-58-046-03 
003-58-068-03 

003-T8-041-0 1 
003-TW-015-01 

003-58-026-01 
003-58-047-01 
003-58-DP 1-08 

003-TB-042-0t 
003-TW-047-01 

003-58-026-03 
0.03-58-047-03 
003-58-DP1-09 

003-T8-043-01 
003-TW-DP1-05 

The sample set for the CTO 003 NIROP Fridley site, 5DG BRF 14, consists of twelve (12) soil and eight 
(8) aqueous environmental samples. All samples were analyzed for Target Compound List (TCL) 
volatile, semivolatile and PC8 organic compounds. The field crew specified sample 003-5B-046-01 for 
matrix spike and matrix spike duplicate analysis. 

The samples were collected by Brown & Root Environmental from September 19th - 23rd, 1997 and 
analyzed by Laucks Testing Labs. Soil samples were analyzed using CLP Method OLM03.1 analytical 
reporting protocol. The aqueous samples were analyzed using 5W-846 Method 8260A. The data was 
evaluated according to the following parameters: 

Data completeness 
Holding times 
GC/M5 tuning and mass calibration 
Initial and continuing calibrations 
Laboratory and field blank analyses 
Surrogate spike recoveries 
Matrix Spike / Matrix Spike Duplicate Analyses 
Laboratory control sample results 
Internal standard performance 
Sample quantitation 
Tentatively Identified Compounds 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatile Fraction 

The initial calibration affecting low level aqueous samples contained average relative response factors 
below the 0.050 quality control limit for the compounds acetone and 2-butanone. This noncompliance 
affects both positive and nondetected results. Positive results are qualified as estimated (J) and 
nondetected results are qualified as unreliable (UR). 

The continuing calibration affecting all low level aqueous samples contained relative response factors for 
acetone, 2-butanone and 2-hexanone below the 0.050 quality control limit. This noncompliance affected 
nondetected results which were qualified as unreliable (UR). 

A continuing calibration affecting all low level aqueous samples contained percent differences greater 
than the +/- 25% quality control limit for the compounds trans-1 ,3-dichloropropene and bromoform. This 
noncompliance affected nondetected results which were qualified as estimated (UJ). 

A continuing calibration affecting all low level soil samples contained a percent difference greater than 
the +/- 25% quality control limit for chloroethane. This noncompliance affected nondetected results, 
which were qualified as estimated (UJ). 

The following contaminants were detected in the laboratory method and field quality control blank at the 
following maximum concentrations: 

Analvte 
Methylene Chloride 
Toluene 

Maximum 
Concentration 
12 ug/kg 
1 ug/Kg 

Action-Level 
120 ug/kg 
5 ug/Kg 

Sample aliquot percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". 

The internal standards bromochloromethane, 1,4-difluorobenzene and chlorobenzene-d5 were below the 
quality control limit in sample 003-S8-DP1-09. The sample was subsequently reanalyzed, however the 
reanalysis was preformed outside of the technical holding time so the original analysis was chosen for 
data validation. This noncompliance affects both positive and nondetected results, which are qualified 
as estimated (J) and (UJ) respectively. 

Samples 003-TW-047-01 and 003-TW-DP1-05 were diluted because the compounds cis-1,2-
dichloroethene, trans-1 ,2-dichloroethene and trichloroethene exceeded the linear calibration curve for the 
instrument. The diluted samples were discarded except for the compounds that were diluted for which 
replaced the original compounds. 
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Semivolatile Fraction 

The MSD surrogate recovery for sample 003-TW-DP1-05 contained a matrix spike and matrix spike 
duplicate recovery for the compound 4-Nitrophenol above the quality control limit. 

The relative percent difference (RPD) for the MS/MSD analysis of sample 003-S8-046-01 contained 
values for the compounds 1,4-dichlorobenzene, 1,2,4-trichlorobenzene, 4-chloro-3-methylphenol and 
acenaphthene above the quality control limit. No action was taken as a result of this noncompliance. 

The following contaminants were detected in the laboratory method and field quality control blank at the 
following maximum concentrations: 

Analyte 
di-n-butylphthalale 
bis(2-ethylhexyl)phthalate 
di-n-octylphthalate 

bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
130 ug/Kg 
30 ug/Kg 
45 ug/Kg 

2 ug/L 

Action-Level 
1300 ug/Kg 
300 ug/Kg 
450 ug/Kg 

20 ug/L 

Sample aliquot percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". 

The surrogate recovery for sample 003-S8-068-01 contained values for 2,4,6-tribromophenol above the 
quality control limit. No action was taken sinnce only one fractional surrogate was outside of the quality 
control limit. 

PC8 Fraction 

The percent difference between columns for sample 003-S8-047-01 exceeded the 25% quality control 
limit for the compound aroclor-1254. Positive results were qualified as estimated (J). 
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Executive Summary 

Laboratory Performance: RRFs for acetone, 2-butanone and 2-hexanone failed to meet minimum 
criterion in aqueous calibrations. Several volatile compounds failed calibration percent difference 
criterion. Blank contamination was noted in several volatile and semivolatile samples. 

Other Factors Affecting Data Quality: Low internal standard areas were reported for several volatile 
fractions. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validation", August 1993 NFESC document entitled "Navy Installation Restoration 
Laboratory Quality Assurance Guide" (NFESC 8/93). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

»~J-~~ 
Brown and Root Environmental 
Daniel J Menicucci 
Data Validator 

,Brown and, oot Environmental 
t Joseph A. Samchuck 

Data Validation Quality Assurance Officer 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 
SOG NO. BRF 14 

TABLE 1 - RECOMMENDATION 5UMMARY 

5ample No. Volatile 5emivolatile PCB 

003-5B-015-01 A1 J2,6 A2 
003-5B-015-03 A1 J2,6 A2 
003-5B-026-01 A1 J2,6 A2,3 

003-5B-026-03 A1 J2,6 A2,3 

003-5B-046-01 A1 J2,6 A2,3 J6 
003-5B-046-03 A1 i·6 
003-5B-047-01 A1 J2.6 A2,3 J4,5 

003-5B-04 7 -03 A1 J2,6 A2,3 

003-5B-068-01 A1 J2,6 A2 
003-5B-068-03 A1 J2.6 A2,3 

003-5B-DP1-08 A1 J2,6 

003-5B-DP1-09 A1 i·3,6 A2 
003-TB-040-01 A1 J1.6 R1,2 

003-TB-041-01 A1 i,6 R1.2 

003-TB-042-01 A1 i,6 R1,2 

003-TB-043-01 A1 i R1.2 

003-TB-044-01 A1 i·6 R1.2 

003-TW-015-01 A1 i,6 R1,2 A2 J6 
003-TW-04 7 -01 A1 i R1,2 A2 J6 
003-TW-DP1-05 A1 i R1,2 J4 

Accept data, but change positive methylene chloride and/or toluene result to a revised 
reporting limit as a result of blank contamination. 

Accept data, but change positive bis(2-ethylhexyl)phthalate result to a revised reporting 
limit as a result of blank contamination. 

Accept data, but change positive di-n-butylphthalate and di-n-octylphthalate results to a 
revised reporting limit as a result of blank contamination. 

Accept data, but qualify undetected results as estimated (UJ) as a result of a percent 
difference for the continuing calibration of compounds trans-1,3-dichloropropene and/or 
bromoform exceeding the 25% quality control limit. 

Accept data, but qualify undetected results as estimated (UJ) as a result of a percent 
difference for the continuing calibration of compound chloroethane exceeding the 25% 
quality control limit. 

Accept data, but qualify positive results as estimated (J) and nondetected results as 
estimated (UJ), as a result of the internal standards bromochloromethane, 1,4-
difluorobenzene and chlorobenzene-d5 falling below the quality control limit. 

Accept data, but qualify nondetected results as estimated (UJ) as a result of the matrix 
spike / matrix spike duplicate noncompliance for the compound 4-nitrophenol. 



Accept data, but qualify positive results as estimated (J) as a result of %Ds exceeding 
the 25% qualifty control limit for Aroclor-1254. 

Accept data, but qualify positive results below the CRQL as estimated (J). 

Nondetected results are qualified as unreliable (UR) and positive results are qualified as 
estimated (J) for the compounds acetone and 2-butanone as a result of the average 
relative response factor falling below the 0.050 quality control limit. 

Nondetected results are qualified as unreliable (UR) for the compound 2-hexanone as a 
result of the RRF value falling below the 0.050 quality control limit. 



Data Qualifier Key: 

U 

UR 

UJ 

J 

BU 

Value is a nondetect as reported by the laboratory or qualified as a result of 
blank contamination, and should not be considered present. 

Nondetected results is rejected due to poor Relative Response 
Factor. 

Undetected result is considered estimated due to various technical 
noncompliances, or the result was below the CRQL. 

Positive result is considered estimated due to various technical 
noncompliances, or the result was below the CRQL. 

Positive result is considered a false positive due to blank 
contamination. 



Fraction 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

unknown 
unknown alkane 
unknown hydrocarbon 
unknown organic acid 
unknown phthalate 
cholesterol 
benzene, substituted (C4)-
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C-49-12-7-198 

TO: M.SLADIC DATE: DECEMBER 24, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:· INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF14 

12/Soils/ 
003-S8-015-01 
003-S8-046-01 
003-S8-068-01 

3/Aqueous/ 
003-lW-015-01 

003-S8-015-03 
003-S8-046-03 
003-S8-068-03 

003-lW-047-01 

003-S8-026-01 
003-S8-047-01 
003-S8-DP1-08 

003-lW-DP1-05 

003-S8-026-03 
003-S8-04 7 -03 
003-S8-DP1-09 

The sample set for CTO 003, NIROP Fridley, SDG 8RF14, consists of twelve (12) soil environmental samples and three 
(3) aqueous environmental samples. Three (3) field duplicate pairs (003-S8-046-01 / 003-S8-DP1-08, 003-S8-015-01 / 
003-S8-DP1-09 and 003-lW-047-01/ 003-lW-DP1-05) were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on September 19, 20, 21, 22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals 
and cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 

* • Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 

* • Method of Standard Addition 
* • Detection Limits 

• Sample Quantitation 
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* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
arsenic 
iron 
manganese 
nickel(l) 
sodium(l) 
sodium(2) 
zinc(1) 
zinc(2) 

Maximum 
Concentration 
1.9 ug/L 
6.1 ug/L 
1.3 ug/L 
5.100 ug/L 
56.300 ug/L 
7.880 mg/kg 
9.500 ug/L 
1.340 mg/kg 

Samples affected: All 

Action 
Level (aqueous) 
9.5 ug/L 
30.5 ug/L 
6.5 ug/L 
25.5 ug/L 
281.5 ug/L 
NA 
47.5 ug/L 
NA 

(1) Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
1.9 mg/kg 
6.1 mg/kg 
1.3 mg/kg 
NA 
NA 
39.4 mg/kg 
NA 
6.7 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contaminati 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamin' 
Positive results less than the action level for arsenic, nickel, sodium and zinc have been qualified as nondetecteo _. 
Positive results greater than the action level for arsenic, iron, manganese, sodium and zinc have been qualified as 
estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony, lead and selenium affecting the soil matrix were < 75% 
quality control limit. The positive results and nondetects reported for the aforementioned analytes in the affected samples 
were qualified as estimated, "J" and "UJ", respectively. 

The MS %Rs for selenium and thallium affecting the aqueous matrix were < 75% quality control limit. The positive results 
and nondetects reported for the aforementioned analytes in the affected samples were qualified as estimated, "J" and "UJ", 
respectively. 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for chromium, lead and magnesium affecting the soil matrix. Positive results 
reported for the aforementioned analytes in the affected samples were qualified as estimated, "J". 
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GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 8S% quality control limit and the sample absorbance was 
< SO% of the post digestion spike absorbance in samples 003-TW-01S-01, 003-S8-046-01, 003-S8-046-03, 003-S8-026-
01, 003-S8-026-03, 003-S8-068-01, 003-S8-068-03, 003-S8-01S-01, 003-S8-01S-03, 003-S8-DP1-09, 003-S8-047 -01, 
003-S8-047-03, 003-S8-DP1-08, 003-TW-047-01, 003-TW-DP1-0S and 003-TW-01S-01. The positive results and 
nondetects reported for selenium in the affected samples were qualified as estimated, "J" and "UJ", respectively. 

The GFAA Post Digestion Spike Recoveries for thallium were < 8S% quality control limit and the sample absorbance was < 
SO% of the post digestion spike absorbance in samples 003-S8-046-01, 003-S8-046-03, 003-S8-DP1-08, 003-S8-026-01, 
003-S8-026-03, 003-S8-068-01, 003-S8-068-03, 003-S8-01S-01, 003-S8-01S-03, 003-S8-047-01, 003-TW-047-01 and 
003-TW-DP1-0S. The positive results and nondetects reported for thallium in the affected samples were qualified as 
estimated, "J" and "UJ", respectively. 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for chromium was < 80% quality control limit. 
However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recoveries for arsenic was> 12S% quality control limit and the sample absorbance was < 
SO% of the post digestion spike absorbance in sample 003-TW-01S-01. However, no validation actions are required as the 
result reported for arsenic in the affected sample was nondetected. 

A comparison of field duplicate pairs, 003-S8-046-01 I 003-S8-DP1-08, 003-S8-01S-01 I 003-S8-DP1-09 and 003-TW-
047-011 003-TW-DP1-0S, is contained in Appendix C. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony, lead and selenium affecting the soil matrix were < 
7S% quality control limit. The MS %Rs for selenium and thallium affecting the aqueous matrix were < 7S% quality control 
limit. Laboratory duplicate imprecision was noted for chromium, lead and magnesium affecting the soil matrix. The GFAA 
Post Digestion Spike Recoveries for selenium (samples 003-TW-015-01, 003-S8-046-01, 003-S8-046-03, 003-S8-026-01, 
003-S8-026-03, 003-S8-068-01, 003-S8-068-03, 003-S8-015-01, 003-S8-01S-03, 003-S8-DP1-09, 003-S8-047 -01, 003-
S8-047-03, 003-S8-DP1-08, 003-TW-047-01, 003-TW-DP1-0S and 003-TW-01S-01) and thallium (samples 003-S8-046-
01, 003-S8-046-03, 003-S8-DP1-08, 003-S8-026-01, 003-S8-026-03, 003-S8-068-01, 003-S8-068-03, 003-S8-01S-01, 
003-S8-01S-03, 003-S8-047-01, 003-TW-047-01 and 003-TW-DP1-0S) were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ cd S;umc~ 
Brown and Root Environmental 
Terri L. S.o,Iomo" ..,-
Chemist / 

._.r--
Brown and t Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF14 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium J4 

manganese i 
mercury 

nickel A' 
potassium 
selenium J2•3.5 

silver 

sodium A' i 
thallium J3.5 

vanadium 

zinc A' i 
cyanide 

C-49-12-7-198 

If the field is left blank, the qualifier is A - Accept all data. 

J4 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects affecting the soil matrix as estimated, "J" and "UJ", 
respectively, as a result of low MS %R. 

Accept data but qualify positive results and nondetects affecting the aqueous matrix as estimated, "J" and 
"UJ", respectively, as a result of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of laboratory duplicate imprecision. 

Accept data but qualify positive results and nondetects results as estimated, "J" and "UJ", respectively, as 
a result of GFAA Post Digestion Spike Recoveries. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C~9-12-7-206 

TO: M.SLADIC DATE: DECEMBER 29,1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF14 I> 

SAMPLES: 3/Aqueous/ 

003-lW-01S-F1 003-lW-04 7 -F1 003-lW-DP1-FS 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF14Pconsists of three (3) aqueous environmental samples. One (1) 
field duplicate pair (003-lW-047-F1/ 003-lW-DP1-FS) was included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on September 22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted li~--.fl 

Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• lep Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Analyte 
arsenic 
iron 
manganese 
nickel(1) 
sodium(1) 
zinc(1) 

Maximum 
Concentration 
5.7 ug/L 
6.1 ug/L 
1.3 ug/L 
5.100 ug/L 
56.3 ug/L 
9.5 ug/L 

Samples affected: All 

Action 
Level (agueous) 
28.5 ug/L 
30.5 ug/L 
6.5 ug/L 
25.5 ug/L 
281.5 ug/L 
47.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for nickel and zinc have been qualified as nondetected "U". Positive results greater than the 
action level for iron, manganese and sodium have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for selenium and thallium were < 75% quality control limit. Positive 
results and non detects reported for the aforementioned analytes were qualified as estimated, "J" and "UJ", respectively. 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-047-F1 and 003-TW-DP1-F5. The nondetected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-015-F1, 003-TW-047-F1 and 003-TW-DP1-F5. The 
nondetected result reported for thallium in the affected samples were80 qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for chromium was < 80% quality control limit. 
However, no validation actions are required as per Region V guidance. 
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The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance WdS 

< 50% of the post digestion spike absorbance in sample 003-TW-015-F1. However, no validation actions were required as 
the sample result was nondetected. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for selenium and thallium were < 75% quality control limit. The 
GFAA Post Digestion Spike Recoveries for selenium ( samples 003-TW-047-F1 and 003-TW-DP1-F5) and thallium 
(samples 003-TW-015-F1, 003-TW-047-F1 and 003-TW-DP1-F5) were < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

",\ f)L~ 
~' '" - ~~CNY\{/y\ 

Brown and Root Environmental 
Terri l. Solol'9on J 

Ch~~'st; 
. / / 

,-- /" 

.?---. 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
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TABLE 1 - RECOMMENDATION SUMMARY 

i 

magnesium 

manganese 
mercury 

nickel 
potassium 

selenium 
silver 

sodium 

thallium 
vanadium 

zinc 

J1 

A1 

i,3 

i i,3 

A1 

C-49-12-7 -206 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
ofMS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

C-49-04-6-226 

M.SLADIC DATE: NOVEMBER 6, 1997 

DANIEL MENICUCCI CC: DV FilE 

ORGANIC DATA VALIDATION - TCl VOAs, SVOAs, & PCBs 
CTO 003, NIROP FRIDLEY 
SDG BRF 15 

5/Soil 

003-SB-039-01 
003-SB-DP1-10 

4/Aqueous 

003-TB-045-01 

003-SB-039-03 003-SB-050-01 003-SB-050-02 

003-TB-046-01 003-TW-039-01 003-TW-050-01 

The sample set for the eTO 003 NIROP Fridley site, SDG BRF 15, consists of five (5) soil and four (4) 
aqueous environmental samples. All samples were analyzed for Target Compound List (TCl) volatile, 
semivolatile and PCB organic compounds. The field crew specified sample 003-SB-050-02 for matrix 
spike and matrix spike duplicate analysis. 

The samples were collected by Brown & Root Environmental from September 24th - 25th, 1997 and 
analyzed by laucks Testing labs. Soil samples were analyzed using ClP Method OlM03.1 analytical 
reporting protocol. The aqueous samples were analyzed using SW-846 Method 8260A. The data was 
evaluated according to the following parameters: 

* 
* 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
Matrix Spike I Matrix Spike Duplicate Analyses 
laboratory control sample results 
Internal standard performance 
Sample quantitation 
Tentatively Identified Compounds 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatile Fraction 

The initial calibration affecting all low level aqueous samples contained average relative response 
factors below the 0.050 quality control limit for the compounds acetone and 2-butanone. Nondetected 
results are qualified as unreliable (UR). 

The continuing calibration affecting all low level aqueous samples contained relative response factors for 
2-hexanone belOW the 0.050 quality control limit. This noncompliance affected nondetected results 
which were qualified as unreliable (UR). 

The continuing calibration affecting all low level aqueous samples contained percent differences greater 
than the +1- 25% quality control limit for the compounds trans-1 ,3-dichloropropene and bromoform. This 
noncompliance affected nondetected results which were qualified as estimated (UJ). 

The following contaminants were detected in the laboratory method and field quality control blank at the 
following maximum concentrations: 

Analyte 
Methylene Chloride 

Maximum 
Concentration 
9 ug/Kg 

Action-Level 
90 ug/Kg 

Sample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". Positive 
results were qualified as estimated (J). The samples affected were all of the low level aqueous samples. 

Sample 003-TW-039-01 was diluted because it had values for cis-1 ,2-dichloroethene and trichloroethene 
that exceeded the calibration curve for the instrument. The undiluted sample was used over the diluted 
sample except for the compounds that exceeded the limit. 

Sample 003-TW-050-01 was diluted because it had values for cis-1,2-dichloroethene, trans-1,2-
dichloroethene and trichloroethene that exceeded the calibration curve for the instrument. The undiluted 
sample was used over the diluted sample except for the compounds that exceeded the limit. 

Semivolatile Fraction 

The following contaminants were detected in the laboratory method and field quality control blank at the 
following maximum concentrations: 

Analyte 
bis(2-ethylhexyl)phthalate 
bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
13 ug/Kg 
1 ug/L 

Action-Level 
130 ug/Kg 
10 ug/L 

Sample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for this compound found below the Contract Required Quantitation Limit (CRQL) 
has been replaced by the CRQL value and qualified as nondetected, "U". 
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Positive results were qualified as estimated (J). 

PCB Fraction 

No noncompliances were found in this fraction. 
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Executive Summary 

Laboratory Performance: The volatile fractions had noncompliant continuing calibration %Os. 
Blank contamination was noted in several volatile and semivolatile samples. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validation". August 1993 NFESC document entitled "Navy Installation Restoration 
Laboratory Quality Assurance Guide" (NFESC 8/93). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

.) ....... 

cA~'%~ 
Brown and Root Environmental 
Daniel J Menicucci 
Data Validator 

// ~' 
~~~~~~~~~ 

~rown a' Root Environmental 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-?B-039-01 
003-SB-039-03 
003-SB-050-01 
003-SB-050-02 
003-SB-DP1-10 
003-TB-045-01 
003-TB-046-01 
003-TW-039-01 
003-TW-050-01 

NIROP FRIDLEY 
SDG NO. BRF 15 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile PCB 

J2 A1 J2 A2 
J2 A1 A2 
J2 A1 A2 
J2 A1 A2 
J2 A1 A2 
i R1.2 

i R1.2 

i· 2 R1.2 A2 
i· 2 R1.2 A2 

Accept data, but change positive methylene chloride result to a revised reporting limit as 
a result of blank contamination. 

Accept data, but change positive bis(2-ethylhexyl)phthalate result to a revised reporting 
limit as a result of blank contamination. 

Accept data, but qualify undetected results as estimated (UJ) as a result of a percent 
difference for the continuing calibration of compounds trans-1,3-dichloropropene and 
bromofonn exceeding the 25% quality control limit. 

Accept data, but qualify positive results below the CRQL as estimated (J). 

Undetected results are qualified as unreliable (UR) for the compounds acetone and 2-
butanone as a result of the average relative response factor falling below the quality 
control limit. 

Undetected results are qualified as unreliable (UR) for the compound 2-hexanone as a 
result of the RRF value falling below the quality control limit. 



Data Qualifier Key: 

U 

UR 

UJ 

J 

8 

Value is a nondetect as reported by the laboratory or qualified as a result of 
blank contamination, and should not be considered present. 

Nondetected results is rejected due to poor Relative Response 
Factor. 

Undetected result is considered estimated due to various technical 
noncompliances, or the result was below the CROL. 

Positive result is considered estimated due to various technical 
noncompliances, or the result was below the CROL. 

Positive result is considered a false positive due to blank 
contamination. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Undecane 
Dodecane 

unknown 
unknown organic acid 
unknown alkane 
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'Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7-212 

TO: M. SLADIC DATE: DECEMBER 29, 1997 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DVFILE 

INORGANIC DATA VALIDATION - HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG -BRF15 

5/Soils/ 

003-SB-039-01 
003-SB-050-02 

003-SB-039-03 003-SB-050-0 1 003-SB-DP1-10 

The sample set for CTO 003, NIROP Fridley, SDG BRF15, consists of five (5) soil environmental samples. One (1) field 
duplicate pair (003-SB-050-01/ 003-SB-DP1-10) was included within this SDG. 

All samples were analyzed for hexavalent chromium. The samples were collected by Brown and Root Environmental on 
September 24 and 25, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Hexavalent chromium analyses were conducted 
using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~,~ J,~VY\ 
Brown and Root Environmental 
Terri L. Solomon 

r24&r? 
2'Brown and Root Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Hexavalent chromium 

NIROP FRIDLEY 
SDG BRF15 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is'left blank. the qualifier is A - Accept all data, 

C49-12-7-212 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7 -208 

TO: M.SLADIC DATE: 

FROM: TERRI L. SOLOMON COPIES: 

DECEMBER 29,1997 

DVFILE 

·SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG -BRF15 

5/Soils/ 
003-SB-039-01 
003-SB-DP1-10 

2/Aqueous/ 
003-TW-039-01 

003-SB-039-03 003-SB-050-01 003-SB-050-02 

003-TW-050-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF15, consists of five (5) soil environmental samples and two (2) 
aqueous environmental samples. One (1) field duplicate pair (003-SB-050-01 / 003-SB-DP1-10) was included within this 
SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brr 
and Root Environmental on September 24 and 25, 1997 and analyzed by Laucks Testing Laboratories, Inc. under r 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyal "we 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
• Data Completeness 
• Holding Times 

* • Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 
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• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum 
aluminum(2) 
barium 
calcium 
iron 
iron(l) 
magnesium 
sodium 
sodium(2) 
thallium 
vanadium 
zinc'l) 
zinc'2) 

Maximum 
Concentration 
43.0 ug/L 
52.5 ug/L 
2.1 ug/L 
28.6 ug/L 
10.0 ug/L 
2.70 mg/kg 
36.4 ug/L 
33.4 ug/L 
39.90 ug/L 
1.6 ug/L 
2.1 ug/L 
1.380 mg/kg 
7.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
NA 
262.5 ug/L 
10.5 ug/L 
143 ug/L 
50.0 ug/L 
NA 
182 ug/L 
NA 
199.5 ug/L 
8.0 ug/L 
10.5 ug/L 
NA 
37.0 ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 

.43.0 mg/kg 
NA 
2.1 mg/kg 
28.6 mg/kg 
NA 
13.5 mg/kg 
36.4 mg/kg 
33.4 mg/kg 
NA 
1.6 mg/kg 
2.1 mg/kg 
6.9 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for thallium, vanadium and zinc have been qualified as nondetected "U". Positive 
results greater than the action level for aluminum, barium, calcium, iron, magnesium, sodium, vanadium and zinc have 
been qualified as estimated, "j". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and lead affecting the soil matrix were < 75% quality 
control limit. The positive results and nondetects reported for the aforementioned analytes in the affected samples were 
qualified as estimated, "j" and "UJ", respectively. 

The MS %R for selenium affecting the aqueous matrix was < 75% quality control limit. The nondetected results reported 
for the aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for calcium affecting the soil matrix. Positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "j". 
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Field Duplicate Results 

Field duplicate imprecision was noted for barium, chromium and manganese for sample pair 003-S8-050-01 I 003-S8-
DP1-10. Positive results reported for the aforementioned analytes in the affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-S8-050-02. The positive result reported for arsenic in the 
affected sample was qualified as estimated, "J". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-050-01, 003-lW-039-01, 003-S8-050-01 and 003-S8-
039-01. The nondetected results reported for selenium in the affected samples were qualified as estimated, "UJ. 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, manganese and zinc were outside the 
80-120% quality control limits. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recovery for arsenic was> 125% quality control limit and the sample absorbance was ... 
50% of the post digestion spike absorbance in sample 003-lW-039-0 1. However, no validation actions are required as 
result reported for arsenic in the affected sample was nondetected. 

The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-039-01. However, no validation actions are required as the 
result reported for thallium in the affected sample was qualified as blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and lead affecting the soil matrix were < 75% quality 
control limit. The MS %R for selenium affecting the aqueous matrix was < 75% quality control limit. Laboratory duplicate 
imprecision was noted for calcium affecting the soil matrix. Field duplicate imprecision was noted for barium, chromium 
and manganese. The GFAA Post Digestion Spike Recoveries for arsenic (sample 003-S8-050-02) and selenium (samples 
003-lW-050-01, 003-lW-039-01, 003-S8-050-01 and 003-S8-039-01) were outside the 85-115% quality control limits. . 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~ d.:SJ~,~ 
;:Ow~nd Root Environmental 

Terri L. Solomon ~ 
Chemist 

rown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 
antimony 
arsenic 

barium 
beryllium 
cadmium 

calcium 

chromium 

cobalt 

copper 

iron 
lead 
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NIROP FRIDLEY 
SDG BRF15 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 
manganese 
mercury 

nickel 
potassium 
selenium 

silver 

sodium 

thallium 

vanadium 

zinc 
cyanide 

C-49-12-7 -208 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects affecting the soil matrix as estimated, "J" and "\ I • 

respectively, as a result of low MS %R. 

Accept data but qualify nondetected results affecting the aqueous matrix as estimated, "UJ", as a result of 
low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of laboratory duplicate imprecision. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of field duplicate imprecision. 

Accept data but qualify positive results and nondetects results as estimated, "J" and "UJ", respectively, as 
a result of GFAA Post Digestion Spike Recoveries. 



.. i 

Brown & Root Environmental I 

TO: M.SLADIC 

FROM: TERRI L. SOLOMON 

DATE: 

COPIES: 

INTERNAL CORRESPONDENCE 

C-49-12-7-214 

DECEMBER 29, 1997 

DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF1SJ> 

SAMPLES: 2/Aqueous/ 

003-lW-039-F1 003-lW-050-F1 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF15;>consists of two (2) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on September 24 and 25, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 

* • ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 

* • Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) . 
barium 
calcium 
iron 
magnesium 
sodium(1) 
thallium 
vanadium 
zinC<1) 

Maximum· 
Concentration 
52.5 ug/L 
2.1 ug/L 
28.6 ug/L 
9.9 ug/L 
36.4 ug/L 
39.9 ug/L 
1.6 ug/L 
2.1 ug/L 
7.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
262.5 ug/L 
10.5 ug/L 
143 ug/L 
49.5 ug/L 
182 ug/L 
199.5 ug/L 
8.0 ug/L 
10.5 ug/L 
37.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive resl'" 
less than the action level for vanadium and zinc have been qualified as nondetected "U". Positive results greater tha'" 
action level for barium, calcium, iron, magnesium and sodium have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Nondetected results reported 
for the aforementioned analyte were qualified as estimated, "UJ". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-039-F1. The positive result reported for arsenic in the 
affected sample was qualified as estimated, "J". 

The GFAA Post Digestion Spike Recovery for lead was < 85% quality control limit and the sample absorbance was < 50% 
of the post digestion spike absorbance in sample 003-TW-050-F1. The nondetected result reported for lead in the affected 
sample was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-050-F1 and 003-TW-039-F1. The nondetected result 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-050-F1 and 003-TW-039-F1. The nondetected result 
reported for thallium in the affected samples were qualified as estimated, "UJ". 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, manganese and zinc were outside the 
80-120% quality control limits. However, no validation actions are required as per Region V guidance. 

The GF AA Post Digestion Spike Recovery for arsenic was > 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-050-F1. However, no validation actions were required as 
the sample result was nondetected. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for arsenic ( sample 003-TW-039-F1), lead ( sample 003-TW-050-F1), selenium ( samples 
003-TW-050-F1 and 003-TW-039-F1) and thallium ( samples 003-TW-050-F1 and 003-TW-039-F1 were outside the 85-
115% quality control limits. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

-J\d~ ~-sJ~ 
BrOwn and ~ot Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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magnesium 
manganese 

mercury 
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silver 

sodium 

thallium 
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zinc A' 

C-49-12-7-214 

If the field is left blank, the qualifier is A - Accept aU data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results as estimated, "UJ", respectively, as a result of MS %R. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
of GFAA Post Digestion Spike Recoveries. 



C-49-01-8-161 

TO: M.SLADIC DATE: JANUARY 26,1998 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF16 

1/Aqueous/ 
003-SW-003-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF16, consists of one (1) aqueous environmental sample. No field 
duplicates were included within this SDG. 

The sample was analyzed for Total Target Analyte List (TAL) metals and cyanide. The sample was collected by Brown and 
Root Environmental on October 27, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide analyses 
were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analysis was conducted using cold vapor AA. 
Cyanide analysis was conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
• Data Completeness 
• Holding Times 
• . Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter . 

. 
The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Blank Results 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
antimony 
barium 
iron 
selenium 
zinc(1) 

Maximum 
Concentration 
19.6 ug/L 
1.8 ug/L 
13.0 ug/L 
1.2 ug/L 
11.1 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
98.0 ug/L 
9.0 ug/L 
65.0 ug/L 
6.0 ug/L 
55.5 ug/L 

(l) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Sample aliquot and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results greater than the action level for barium, iron and zinc have been qualified as 
estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for iron was> 125% quality control limit. The positive result reported for 
the aforementioned analyte was qualified as estimated, "J" . 

The MS %R for cyanide was < 75% quality control limit. The nondetected result reported for the aforementioned analyte in 
was qualified as estimated, "UJ". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%0) for manganese was > 10% quality control limit. The positive result 
reported for the aforementioned analyte was qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-SW-003-01. The nondetected result reported for thallium in the 
affected sample was qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 
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The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for silver was < 80% quality control limits. 
However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for iron and cyanide were outside the 75-125% quality control 
limits .. Labqratory duplicate imprecision was noted for calcium affecting the soil matrix. The ICP Serial Dilution %0 for 
manganese was> 10%. The GFAA Post Digestion Spike Recovery for thallium (sample 003-SW-003-01) was < 85% 
quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
ofMS %R. 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %D. 

Accept data but qualify nondetected results as estimated, "UJ", a result of GFAA Post Digestion Spike 
Recoveries. 
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FROM: LINDA KARSONOVICH 

DATE: 

COPIES: 

INTER..~AL CORRESPONDENCl 

DECEMBER 22, 1997 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF16 

4/Aqueous 

003-TB-0480 1 
003-BB-00901 

10/Soill 

003-SB-300-01 
003-SB-300-03 
003-SB-300-05 
003-SB-300-07 
003-SB-300-09 

003-TB-04901 
003-SW-00301 

003-SB-300-02 
003-SB-300-04 
003-SB-300-06 
003-SB-300-08 
003-SB-300-10 

The sample set for CTO 003, NIROP Fridley, SOG BRF16 consists of seven (10) solid environmental 
samples, one (1) aqueous environmental sample, and three (3) field quality control blanks. All of the samples 
were analyzed for Target Compound List (TCl) volatile organic compounds. Sample 003-SW-00301 was 
also analyzed for TCl semivolatile organic compounds and polychlorinated biphenyls (PCBs). The field crew 
designated samples for Matrix Spike/Matrix Spike Ouplicate (MS/MSO) analyses. The laboratory also 
analyzed blank spike samples. 

The samples were collected by Brown and Root Environmental on October 23rd
, 24th and 2~, 1997 and 

analyzed by laucks Testing laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using 
SW-846 Method 8260 for aqueous samples and ClP OlM03.1 analytical and reporting protocols for soil 
samples. The data contained in this SOG were validated with regard to the following parameters: 

• Oata completeness 
• Holding times 
• GC/MS tuning and system performance 
• InitiaVcontinuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Ouplicate Results 
• Blank Spike/Blank Spike Ouplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound Quantitation 
• Oetection Limits 
• Tentatively Identified Compounds 

The .symbol n indicates that all quality control criteria ~ere met for th.is parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

Initial ~Ii~ration and/or continuing calibration Relative Response Factors (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. Positive and nondetected results were 
affected by these noncompliances. Positive and nondetected results reported in the affected samples were 



qualified as estimated, (J) and rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for 2-hexanone, 
bromoform, and chloroethane. Nondetected results were affected by these noncompliances. Nondetected 
results were qualified as estimated, (UJ), in the affected samples. 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Methylene Chloride· 
Toluene· 
Chloroform· 
Acetone· 

Samples affected: All 

Maximum 
Concentration 

4 j.Jg/kg 
2.6 j.Jg/L 

1 j.Jg/L 
26 j.Jg/L 
3.4 j.Jg/L 

. - Contaminant detected in a trip blank. 

Blank Actions: 

Action 
Level 
4Oj.Jg/kg 

26 j.Jg/L 
10 j.Jg/L 

130 j.Jg/L 
34 j.Jg/L, 34 j.Jg/kg 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for methylene chloride, acetone, chloroform, and 
toluene were qualified in the manner indicated by the blank action table. It should be noted that field quality 
control blanks are not qualified based on field quality control blank contamination. 

The quantitation report for sample 003-SB-30D-01 was missing from the SDG. The report was requested 
from the laboratory and was received. 

Semivolatiles 

Continuing calibration %Ds greater than 25% were reported for 2-fluorobiphenyl, phenol-d5, and 2-
chlorophenol. No action was taken on the basis of surrogate percent difference noncompliance. 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 

Compound 
Di-n-butyl phthalate 
Bis(2-ethylhexyl)phthalate 

Samples affected: All. 

Blank Actions: 

Maximum 
Concentration 

1 j.Jg/L 
2 j.Jg/L 

Action 
Level 
10 j.Jg/L 
20 j.Jg/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors and sample aliquot used for analysis were taken into consideration during the application of 
all action levels. Positive results reported for bis(2-ethylhexyl)phthalate were qualified in the manner 
indicated by the blank action table. No action was taken regarding di-n-butyl phthalate as the compound was 
not detected in the samples. 



The surrogate 2,4,6-tribromophenol was slightly higher than the quality control limits in 003-SW-00301 and 
003-SW-00301MSD. No action was taken on this basis. 

The compound 4-nitrophenol was slightly higher than the quality control limits in 003-SW-00301 MS/MSD. No 
action was taken on this basis. The nondetected result for this compound was qualified as estimated, (UJ). 

Polychlorinated Biphenyls 

All parameters were met for this fraction. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQl) are qualified as estimated, 
(J). . 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Initial and continuing calibration RRFs and %Ds outside than their 
respective quality control limits were reported for several volatile and semivolatile compounds. Bis(2-
ethylhexyl)phthalate, methylene chloride, toluene, chloroform, and acetone were detected in the laboratory 
method blanks and/or field quality control blanks. 

Other Factors Affecting Data Quality: The volatile quantitation report for sample 003-SB-30D-01 was 
miSSing from the SDG. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), USEPA Region V Standard Operating Procedures for the Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Linda Karsonovich 
Chemist/Data Validator 

G ,,----".-rc 

/ Brown 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the laboratory 
3. Appendix C - Support Documentation 



8ample No. 

003-T8-04801 
003-T8-04901 
003-88-00901 
003-8W-00301 
003-88-300-01 
003-88-300-02 
003-88-300-03 
003-88-300-04 
003-88-300-05 
003-88-300-06 
003-88-300-07 
003-88-300-08 
003-88-300-09 
003-88-300-10 

NIROP FRIDLEY 

SDG BRF16 

TABLE 1- RECOMMENDATION SUMMARY 

VOA 8VOA 

R' J1.2. 3 

R' J1.2. 3 
R,,2 J1.2 
R,·2 A5 J',2 
A',3 J4 
A,,3,4 J',4 
A,,3 J,,4 
A2,3 J',4 
A23 J,,4 
A23 J',4 
A23 J',4 
A23 J',4 
A2,3 J,,4 

A23 J4 

PC8 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of an 
exceedance of the blank action level. 

Accept data, but replace positive results for acetone with a revised detection limit and qualify 
as nondetected, (U), as a result of laboratory method and/or field blank contamination. 

Accept data, but replace positive results for methylene chloride with a revised detection limit 
and qualify as nondetected, (U), as a result of laboratory method and/or field blank 
contamination. 

Accept data, but replace positive results for toluene with a revised detection limit and qualify 
as nondetected, (U), as a result of laboratory method and/or field blank contamination. 

Accept data, but replace positive results for chloroform with a revised detection limit and 
qualify as nondetected, (U), as a result of laboratory method and/or field blank 
contamination. 

Accept data, but replace positive results for bis(2-ethylhexyl) phthalate with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method and/or field 
blank contamination. 

Reject data, qualify nondetected results for 2-butanone and 2-hexanone as rejected, (UR), 
due to initial and/or continuing calibration RRFs less than 0.05. 

Reject data, qualify nondetected results for acetone as rejected, (UR), due to initial and/or 
continuing calibration RRFs less than the 0.05 quality control limit. 

Accept data, but qualify positive results below the CRQL as estimated, (J). 

Accept data, but qualify nondetected results for bromoform as estimated, (UJ), as a result of 
continuing calibration %Os greater than the 25% quality control limit. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of initial 
and/or continuing calibration RRFs less than the 0.05 quality control limit. 

Accept data, but qualify nondetected results for chloroethane and 2-hexanone as estimated, 



(UJ), as a result of continuing calibration %Ds greater than the 25% quality control limit. 

Accept data, but qualify nondetected result for 4-nitrophenol as estimated,(UJ), due to 
MSIMDS noncompliance. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

undecane 
dodecane 

Unknown(s) 



.. INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

MARKSLADIC 

DANAPIETO 

ORGANIC DATA VALIDATION - VOCs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF17 

Soils\VOA: 

003-S8-31 0-01 
003-58-31 0-05 
003-58-310-09 
003-S8-31O-13 

Waters\VOA: 

003-T8-050-0 1 

003-58-310-02 
003-S8-31 0-06 
003-58-310-10 
003-58-0P2-01 

003-T8-051-01 

C49-12-7-189 

DATE: APRIL 1,1998 

CC: 

003-S8-31 0-03 
003-58-310-07 
003-58-31 0-11 
003-S8..oP2-02 

DVFILE 

003-58-31 D-04 
003-58-310-OB 
003-S8-31 0-12 

The sample set for the CTO 003 NIROP Fridley, SOG 8RF17, consists of fifteen soil and two trip blanks 
(designated T8). All samples were analyzed for Target Compound List (TCL) volatile organic compounds. 

The samples were collected by 8rown & Root Environmental on November 12, 13, and 14, 1997, and 
analyzed by Laucks Testing Laboratories. The volatile compound analyses were analyzed under Naval 
Facilities Engineering Service Center (NFESC). All soil sample analyses were conducted using the U.S. EPA 
Contract Laboratory Program (CLP) (OLM03.1) aAalytical and reporting protocols. Aqueous sample 
analyses were conducted using 5W-846 Method 8260A. The data were evaluated according to the following 
parameters: 

Data completeness 
Holding times 
GC/M5 tuning and mass calibration 
Initial and continuing calibrations 
Laboratory and field blank analyses 
Surrogate spike recoveries 
Laboratory control sample results 
Internal standard performance 
Detection limits 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatiles 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the IT)aximum concentrations indicated below: 

Compound 
Acetone 
Methylene chloride 
Methylene chloride 

Samples Affected: AIL 

Maximum 
Concentration 
4.0 J-Lg/kg 
5.0 J-Lg/kg 
0.2 J-Lg/L 

Aqueous 
Action 
Level 

2 J.1g/L 

Soil 
Action 
Level 
40 J.1g/kg 
50 J-Lg/kg 
6 J.1g/kg 

Sample aliquot, dilution factors. and percent moisture were taken into consideration during the 
application of the action level. Positive results for the compound reported at concentrations below 
the detection limit were replaced with revised detection limits and qualified as nondetects, (8U). 
Positive results for the compound reported at concentrations above the detection limit were qualified 
nondetected, (8J). It should be noted that field quality control blanks are not qualified based on field 
quality control blank contamination. 

The initial calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-hexanone were 
below the 0.05 minimum requirement. This calibration noncompliance indicates a lack of consistency in 
instrumental responses which could lead to compromised quantitation of positive and nondetected results for 
the affected compound. No actions were warranted as a result of these noncompliances since the problems 
in the calibration only affected the quality control samples. 

The continuing calibration RRFs for acetone. 2-butanone, and 2-hexanone were below the 0.05 minimum 
requirement This calibration noncompliance indicates a lack of consistency in instrumental responses which 
could lead to compromised quantitation of positive and nondetected results for the affected compound. 
Nondetected results were considered to be unusable and were rejected (UR). 

The continuing calibration Percent Difference (%0) exceeded the 25% quality control limit for carbon 
tetrachloride and 2-hexanone. Nondetected results for carbon tetrachloride in associated samples were 
qualified as estimated. (UJ). No action was warranted for 2-hexanone due to the more severe 
noncompliance of the RRF value. 

All soil samples were diluted 10-fold. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs less than the 0.05 quality control limit 
were reported for acetone. 2-butanone, and 2-hexanone. Continuing calibration %Ds for carbon tetrachloride 
and 2-hexanone exceeded the 25% quality control limit. Methylene chloride and acetone were detected in 
laboratory method blanks. 

Other Factors Affecting Data Quality: Methylene chloride was detected in the field quality control blanks. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

j)u~GJlD 
D~na L. Pieto 

Brown & Root Environmental 
Data Validator 

('-< t fi£~. a 
;.:Joseph A.'-Samchuck 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 
SDG NO. BRF17 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatiles 

J' 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 
A'·2 
A'·2 J2 
A'·2 J2 
A'·2 J2 

J' 
A'·2 J2 
A'·2 J2 

A' Accept data, but change positive results for acetone to revised detection limits and qualify as 
nondetected, (U), as a result of laboratory method blank contamination. 

A2 Accept data, but change positive results for methylene chloride to revised detection limits 
and qualify as non detected, (U), as a result of laboratory method blank contamination or field 
quality control blank. 

J1 Accept data, but qualify nondetects for carbon tetrachloride as estimated (UJ), as a result of 
continuing calibration %D greater than 25%. 

J2 Accept data, but qualify positive results < CRQL as estimated, (J). 

R' Reject nondetects for acetone, 2-butanone, and 2-hexanone as a result of initial and/or 
continuing calibration RRFs less than 0.05. 



-- INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

C-49-01-7 -016 

TO: MARKSLADIC DATE: MARCH 25, 1998 

FROM: DANAPIETO CC: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION - VOCs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF18 

SAMPLES: 50ils\VOA: 

003-58-330-01 003-58-330-02 003-S8-33O-03 003-58-330-04 
003-S8-33O-05 003-58-330-06 003-58-330-07 003-S8-33O-08 
003-58-330-09 003-58-330-10 003-58-330-11 003-58-330-12 
003-S8-oP2-03 

Waters\VOA: 

003-T8-052-01 003-T8-053-0 1 003-88-010-01 

The sample set for the CTO 003 NIROP Fridley, 50G 8RF18, consists of thirteen soil, two trip blanks 
(designated T8), and a batch blank (designated 88). All samples were analyzed for Target Compound List 
(TCl) volatile organic compounds. 

The samples were collected by 8rown & Root Environmental on November 18, 19, and 20, 1997, and 
analyzed by laucks Testing laboratories. The volatile compound analyses were analyzed under Naval 
Facilities Engineering Service Center (NFESC). All soil sample analyses were conducted using the U.S. EPA 
Contract laboratory Program (ClP) (OlM03.1) analytical and reporting protocols. Aqueous sample 
analyses were conducted using 5W-846 Method 8260A. The data were evaluated according to the following 
parameters: 

Data completeness 
Holding times 
GC/M5 tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
5urrogate spike recoveries 
laboratory control sample results 
Internal standard performance 
Detection limits 
5ample identification 
5ample quantitation 
Tentatively Identified Compounds (TICs) 

The ~ymbol n indicates that quality control criteria were met .for this parameter. Problems affecting data 
usablhty are discussed below and the attached Table 1 summanzes the validation qualifications. 
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MEMO TO: MARKSLADIC 
DATE: JANUARY 6, 1997 - PAGE 2 

Volatiles 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound 
Acetone 
Methylene chloride 
Methylene chloride* 
Chloroform* 
8romodichloromethane 

Samples Affected: All. 

Maximum 
Concentration 
11.0 Ilg/kg 
2.0 Ilg/kg 
0.4 Ilg/L 
20.0 Ilg/L 
0.2 Ilg/L 

*Maximum detection found in field quality control blanks. 

Aqueous 
Action 
Level 

4.0 Ilg/L 

Soil 
Action 
Level 
110 Ilg/kg 
20 Ilg/kg 

200 Ilg/kg 
2.0 Ilg/kg 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the 
application of the action level. Positive results for the compound reported at concentrations below 
the detection limit were replaced with revised detection limits and qualified as nondetects, (8U). 
It should be noted that field quality control blanks are not qualified based on field quality control blank 
contamination. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-
hexanone were below the 0.05 minimum requirement. This calibration noncompliance indicates a lack of 
consistency in instrumental responses which could lead to compromised quantitation of positive and 
nondetected results for the affected compound. Nondetected results were considered to be unusable and 
were rejected, (UR). 

The continuing calibration Percent Difference (%0) exceeded the 25% quality control limit for carbon 
tetrachloride, 2-hexanone, trans-1,3-dichloropropene, and bromoform. Nondetected results in associated 
samples were qualified as estimated, (UJ). No action was warranted for 2-hexanone due to the more severe 
noncompliance of the RRF value. 

In sample 003-S8-330-08, the compound trichloroethene exceeded (E) the instrument's linear calibration 
range. The sample was diluted and only the trichloroethene results were transposed over to the original 
sample results and used in the validation of the SOG. 

All soil samples were diluted 10-fold. 

The matrix spike/matrix spike duplicate (MS/MSO) percent recovery (%R) for trichloroethene was below the 
quality control limits for MS %R, MSO %R, and relative percent differences. No action was taken because all 
other quality control limits were not exceeded. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs less than the 0.05 quality control limit 
were reported for acetone, 2-butanone, and 2-hexanone. Continuing calibration %Os for carbon 
tetrachloride, 2-hexanone, trans-1,3-dichloropropene, and bromoform exceeded the 25% quality control limit. 
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Methylene chloride and acetone were detected in laboratory method blanks. 

Other Factors Affecting Data Quality: Methylene chloride was detected in the field quality control blanks. 
Chloroform and bromodichloromethane were detected in the batch blank. 

The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

D~()7v.to 
Dana L. Pieto 

Brown & Root Environmental 
Data Validator 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



5ample No. 

003-T8-052-01 
003-58-330-01 
003-58-330-02 
003-S8-330-03 
003-58-330-04 
003-58-330-05 
003-T8-053-01 
003-58-330-06 
003-58-330-07 
003-58-330-08 
003-58-330-09 
003-58-330-10 
003-58-330-11 
003-58-330-12 
003-58-0P2-03 
003-88-010-01 

NIROP FRIDLEY 
SDG NO. BRF18 

TA8LE 1 - RECOMMENOATION 5UMMARY 

Volatiles 

J2,3 

Accept data, but change positive results for acetone to revised detection limits and qualify as 
nondetected, (U), as a result of laboratory method blank contamination. 

Accept data, but change positive results for methylene chloride to revised detection limits 
and qualify as nondetected, (U), as a result of laboratory method blank contamination or field 
quality control blank. 

Accept data, but qualify nondetects for carbon tetrachloride as estimated (UJ), as a result of 
continuing calibration %0 greater than 25%. 

Accept data, but qualify non detects for carbon tetrachloride, trans-1,3-dichloropropene, and 
bromoform as estimated (UJ), as a result of continuing calibration %0 greater than 25%, 

Accept data, but qualify positive result < CRQL as estimated, (J). 

Reject nondetects for acetone, 2-butanone, and 2-hexanone as a result of initial and 
continuing calibration RRFs less than 0.05. 



Fraction 

Volatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Unknown substituted Benzene(s) 
Undecane 
Dodecane 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

MARKSLADIC 

DANA PIETO 

ORGANIC DATA VALIDATION· VOCs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF19 

Soils\VOA: 

003-S8-280-01 
003-S8-280-06 
003-S8-280-10 
003-S8-290-02 
003-S8-290-06 

Waters\VOA: 

003-T8-054-01 

003-S8-280-03 
003-S8-280-07 
003-S8-280-11 
003-S8-290-03 
003-S8-0P2-05 

003-T8-055-01 

. C-49-01-8·156 

DATE: MARCH 25, 1998 

CC: 

003-S8-280-04 
003-S8-280-08 
003-S8-0P2-04 
003-S8-290-04 

003-T8-056-0 1 

DV FILE 

003-S8-280-05 
003-S8-280-09 
003-S8-290-01 
003-S8-290-05 

The sample set for the CTO 003 NIROP Fridley, SOG 8RF19, consists of eighteen soil environmental 
samples and three trip blanks (designated T8). All soil samples were analyzed for Target Compound List 
(TCl) volatile organic compounds. Two field duplicate pairs (003-S8-280~101003-S8-0P2-04 and 003-S8-
290-06/003-S8-0P2-05) were included in this SOG. 

The samples were collected by 8rown & Root Environmental on Oecember 2, 3, 5 and 6, 1997, and analyzed 
by laucks Testing laboratories. The volatile compound analyses were analyzed under Naval Facilities 
Engineering Service Center (NFESC). All soil analyses were conducted using the U.S. EPA Contract 
laboratory Program (ClP) (OlM03.1) analytical and reporting protocols. All aqueous analyses were 
conducted using SW846 Method 82608. The data were evaluated according to the following parameters: 

Oata completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
laboratory control sample results 
Internal standard performance 
Oetection limits 
Field Ouplicate Precision 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

The ?ymbol n indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatiles 

All positive results reported at concentrations less than the Contract required Ouantitation Limit (CROl) were 
qualified as estimated, (J). 

The (ollowing volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound 
2-Hexanone 
Methylene chloride 
Methylene chloride* 
Acetone* 

Maximum 
Concentration 
1 Ilg/kg 
8 1l9/kg 
0.7 1l9/l 
1.9 1l9/l 

Aqueous 
Action 
level 

*Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: All. 

Soil 
Action 
level 
10 1l9/kg 
80 1l9/kg 
7 1l9/kg 
19 1l9/kg 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the application of 
the action level. Positive results for the compound reported at concentrations below the detection limit were 
replaced with revised detection limits and qualified as nondetects, (U). Positive results for the compound 
reported at concentrations above the detection limit were qualified nondetected, (8J). It should be noted that 
field quality control blanks are not qualified based on field quality control blank contamination. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-
hexanone were below the 0.05 minimum requirement. This calibration noncompliance indicates a lack of 
consistency in instrumental responses which could lead to compromised quantitation of positive and 
nondetected results for the affected compound. Positive results reported for these compounds in the 
affected samples were qualified as estimated (J), and nondetected results were considered to be unusable 
and were rejected (UR). 

The continuing calibration Percent Difference (%0) exceeded the 25% quality control limit for vinyl chloride, 
1,1-dichloroethene, 2-hexanone, acetone, carbon disulfide, 2-butanone, 1,1, 1-trichloroethane, and carbon 
tetrachloride. Positive results reported for these compounds in the affected samples were qualified as 
estimated (J), and nondetected results were qualified as estimated, (UJ). 

The matrix spike/matrix spike duplicate (MS/MSD) analyses displayed low Percent Recoveries (%Rs) for 
trichloroethene, benzene, toluene, and chlorobenzene. Positive results reported for these compounds in the 
affected sample were qualified as estimated (J), and nondetected results were qualified as estimated, (UJ). 

All soil samples were diluted 10-fold. 

No other problems were noted. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs less than the 0.05 quality control limit 
were reported for acetone, 2-butanone, and 2-hexanone. Continuing calibration %Ds for vinyl chloride, 1,1-
dichloroethene, 2-hexanone, acetone, carbon disulfide, 2-butanone, 1,1, 1-trichloroethane, and carbon 
tetrachloride exceeded the 25% quality control limit. Methylene chloride and 2-hexanone were detected in 
laboratory method blanks. 
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Other Factors Affecting Data Quality: Methylene chloride and acetone were detected in the field quality 
control blanks. 

The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Brown & Root Environmental 
Data Validator 

),oseph A. Samc ck 

/ Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 
SDG NO. BRF19 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatile 

J2.7 
A,,2 J'.7 
A' J,.7 
A,,2 J,.7 
A,·2.3 J'.7 

J2.7 
A'·4 J'.7 
A'·2 J,,7 
A,·2 J'.7 
A'·2 J1.7 
A,,2 J,.7 
A,·2 J'.7 
A',4 J'.7 

J7 
A,·2 J3,4,7 
A'·2 J3,4,7 
A,·2 J3.4.7 
A,·2 J3,4,7 
A,·2 J3,4,7 
A'·2 J3.4.5.6.7 
A'·2 J3,4,7 

A' Accept data, but change positive results for methylene chloride to revised detection limits 
and qualify as nondetected, (U), as a result of laboratory method blank contamination and 
field quality control blank contamination. 

A2 Accept data, but qualify positive results estimated (J) for acetone as a result of exceedance 
of the blank action level. 

N Accept data, but qualify positive results estimated (U) for 2-hexanone as a result of 
laboratory method blank contamination. 

A4 Accept data, but qualify positive results estimated (U) for acetone as a result of field quality 
control blank contamination. 

J' Accept data, but qualify nondetected results as estimated (UJ) for vinyl chloride and 1,1-
dichloroethene as a result of continuing calibration %Ds greater than 25%. 

J2 Accept data, but qualify positive results estimated (J) for acetone as a result of continuing 
calibration RRFs less than 0.05. 

j3 Accept data, but qualify positive results as estimated (J) for 2-butanone as a result of 
continuing calibration %D greater than 25%. 

J4 Accept data, but qualify nondetected results as estimated (UJ) for carbon disulfide, 1,1,1-
trichloroethane, and carbon tetrachloride as a result of continuing calibration %Ds greater 
than 25%. 

J5 Accept data, but qualify positive results estimated (J) for trichloroethene and toluene as a 
result of MS/MSD %Rs below the quality control limits. 



"'; 

Accept data, but qualify nondetected results estimated (UJ) for benzene and chlorobenzene 
as a result of MS/MSD %Rs below the quality control limits. 

Accept data, but qualify positive results < CRQL as estimated, (J). 

Reject nondetected results for 2-butanone and 2-hexanone as a result of initial and 
continuing calibrations RRFs less than 0.05. 

Reject nondetected results for acetone, 2-butanone, and 2-hexanone as a result of initial 
and continuing calibrations RRFs less than 0.05. 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

MARKSLADIC 

DANA PIETO 

ORGANIC DATA VALIDATION - VOCs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF20 

50ils\VOA: 

003-58-290-07 
003-5B-290-11 
003-58-320-01 
003-58-320-05 
003-58-320-09 

Waters\VOA: 

003-A8-007 -01 

003-58-290-08 
003-58-290-12 
003-58-320-02 
003-58-320-06 

003-T8-057-01 

C-49-01-8-138 

DATE: MARCH 25, 1998 

CC: 

003-58-290-09 
003-58-290-13 
003-58-320-03 
003-58-320-07 

003-58-320-01 

DVFILE 

003-58-290-10 
003-58-290-14 
003-58-320-04 
003-58-320-08 

The sample set for the CTO 003 NIROP Fridley, 50G 8RF20, consists of seventeen soil and one aqueous 
environmental samples, one ambient blank (designated A8), and one trip blank (designated T8). All soil 
samples were analyzed for Target Compound List (TCl) volatile organic compounds. 

The samples were collected by 8rown & Root Environmental on Oecember 6 and 8, 1997, and analyzed by 
laucks Testing laboratories. The volatile compound analyses were analyzed under Naval Facilities 
Engineering 5ervice Center (NFE5C). All soil analyses were conducted using the U.5. EPA Contract 
laboratory Program (ClP) (OlM03.1) analytical and reporting protocols. All aqueous analyses were 
conducted using 5W846 Method 82608. The data were evaluated according to the following parameters: 

Oata completeness 
Holding times 
GC/M5 tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
5urrogate spike recoveries 
laboratory control sample results 
Intemal standard performance 
Oetection limits 
5ample identification 
5ample quantitation 
Tentatively Identified Compounds (TICs) 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatiles 

All positive results reported at concentrations less than the Contract required Ouantitation Limit (CROl) were 
qualified as estimated, (J). 



NIROP FRIDLEY 
SDG NO. BRF20 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatile 

A1.2 J2.3.4.8 
A1.2 J2.3,4.8 
A1.2 J2.3.4.8 

Jl 
A1.2 J2.3,4.8 
A1.2 J2.3•4.8 
A1.2 J2.3.4.8 
A1.2 J2.3.4.8 
A1.2 J2.3.4.8 

J8 
J8 

A1.2 J5.8 
A1.2 J5 
A1•2 J5.B 
A1.2 J5.8 
A1.2 J5.6.7•8 
A1.2 J5.B 
A1.2 J5.8 
A1.2 J5.B 
A1•2 J5.B 

AI Accept data, but change positive results for methylene chloride to revised detection limits 
and qualify as nondetected, (BU), as a result of laboratory method blank contamination and 
field quality control blank contamination. 

A2 Accept data, but qualify positive results estimated, (BJ), for acetone as a result of field 
quality control blank contamination. 

Jl Accept data, but qualify positive results estimated, (J), for acetone as a result of continuing 
calibration RRFs less than 0.05. 

Y Accept data, but qualify positive results estimated, (J), and nondetected results estimated, 
(UJ), for carbon disulfide as a result of continuing calibration %D greater than 25%. 

J3 Accept data, but qualify positive results estimated, (J), and nondetected results as 
estimated, (UJ), for 2-butanone as a result of continuing calibration %D greater than 25%. 

J4 Accept data, but qualify nondetected results as estimated (UJ) for 1,1,1-trichloroethane and 
carbon tetrachloride as a result of continuing calibration %Ds greater than 25%. 

J5 Accept data, but qualify nondetected results as estimated (UJ) for bromomethane and 
chloroethane as a result of continuing calibration %Ds greater than 25%. 

J6 Accept data, but qualify positive results estimated (J) for trichloroethene as a result of 
MS/MSD %Rs below the quality control limits. 

J1 Accept data, but qualify nondetected results estimated (UJ) for benzene, toluene, and 
chlorobenzene as a result of MS/MSD %Rs below the quality control limits. 

J8 Accept data, but qualify positive results < CRQL as estimated, (J). 



Reject nondetected results for 2-butanone and 2-hexanone as a result of initial and 
continuing calibrations RRFs less than 0.05. 

Reject non detected results for acetone, 2-butanone, and 2-hexanone as a result of initial 
and continuing calibrations RRFs less than 0.05. 
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The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound 
Methylene chloride 
Acetone* 

Maximum 
Concentration 
8llg/kg 
2.8Ilg/L 

Aqueous 
Action 
Level 

*Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: All. 

Soil 
Action 
Level 
80 Ilg/kg 
28 Ilg/kg 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the application of 
the action level. Positive results for the compound reported at concentrations below the detection limit were 
replaced with revised detection limits and qualified as nondetects, (BU). Positive results for the compound 
reported at concentrations above the detection limit were qualified nondetected, (BJ). It should be noted that 
field quality control blanks are not qualified based on field quality control blank contamination. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-
hexanone were below the 0.05 minimum requirement. This calibration noncompliance indicates a lack of 
consistency in instrumental responses which could lead to compromised quantitation of positive and 
nondetected results for the affected compound. Positive results reported for these compounds in the 
affected samples were qualified as estimated (J), and nondetected results were considered to be unusable 
and were rejected (UR). 

The continuing calibration Percent Difference (%D) exceeded the 25% quality control limit for 2-hexanone, 
acetone, carbon disulfide, 2-butanone, 1,1, 1-trichloroethane, carbon tetrachloride, bromomethane, and 
chloroethane. Positive results reported for these compounds in the affected samples were qualified as 
estimated (J), and nondetected results were qualified as estimated, (UJ). 

The matrix spike/matrix spike duplicate (MS/MSD) analyses displayed low Percent Recoveries (%Rs) for 
trichloroethene, benzene, toluene, and chlorobenzene. Positive results reported for these compounds in the 
affected sample were qualified as estimated (J), and nondetected results were qualified as estimated, (UJ). 

All soil samples were diluted 10-fold. 

No other problems were noted. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs less than the 0.05 quality control limit 
were reported for ~cetone, 2-butanone, and 2-hexanone. Continuing calibration %Ds for 2-hexanone, 
acetone, carbon disulfide, 2-butanone, 1,1, 1-trichloroethane, carbon tetrachloride, bromomethane, and 
chloroethane exceeded the 25% quality control limit. Methylene chloride was detected in laboratory method 
blanks. 

Other Factors Affecting Data Quality: Methylene chloride and acetone were detected in the field quality 
control blanks. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"1 attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~C9LdJJ 
Brown & Root Environmental 

Dana L. Pieto 
Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO:' 

FROM: 

SUBJECT: 

SAMPLES: 

C-49-04-8-094 

MARKSLADIC DATE: MAY 13, 1998 

DANA PIETO CC: DVFILE 

ORGANIC DATA VALIDATION - VOCs, SVOCs, & PCBs 
CTO 003, FRIDLEY, MINNESOTA 
SDG BRF24 

Waters\VOC: 

003-MS-300-01 
003-TB-066-0 1 

Waters\SVOC\PCB: 

003-MS-300-0 1 

003-MS-320-01 
003-TB-067 -01 

003-MS-320-0 1 

003-MS-321-0 1 003-MS-OP2-02 

003-MS-321-01 003-MS-OP2-02 

The sample set for the CTO 003, Fridley, SOG BRF24, consists of four aqueous environmental samples and 
two trip blanks (designated TB). The environmental samples were analyzed for Target Compound List (TCl) 
volatile. semivolatile. and PCB organic compounds. The trip blanks were analyzed for TCl volatile organic 
compounds only. One field duplicate pair (003-MS-321-01 and 003-MS-OP2-02) was included in this SOG. 

The samples were collected by Brown & Root Environmental on March 2 and 3, 1998, and analyzed by 
Laucks Testing Laboratories. The volatile, semivolatile. and PCB compound analyses were analyzed under 
Naval Facilities Engineering Service Center (NFESC). All volatile analyses were conducted using the SW-
846 Method 8260B. All semlvolatile and PCB analyses were conducted using the U.S. EPA Contract 
Laboratory Program (CLP) (OLC02.1) analytical and reporting protocols. The data were evaluated according 
to the following parameters: 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
laboratory control sample results 
Internal standard performance 
Detection limits 
Sample identification 
Sample quantitation 
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Tentatively Identified Compounds (TICs) 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatiles 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound: 
Acetone· 
Methylene chloride· 

Maximum 
Concentration 
4.9 Ilg/L 
0.9 Ilg/L 

Aqueous Action 
Level 
49 Ilg/L 
9 Ilg/L 

*Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: None 

Sample aliquot and dilution factors were taken into consideration during the application of the action level. 
No action was warranted for acetone and methylene chloride since no positive results were reported for 
these compounds in the affected samples. It should be noted that field quality control blanks are not qualified 
based on field quality control blank contamination. 

The initial relative response factors (RRFs) were below 0.050 for acetone and 2-butanone. The continuing 
calibration RRFs were below 0.050 for acetone, 2-butanone, and 2-hexanone. Positive results were qualified 
as estimated, (J), and nondetected results were qualified as rejected, (UR). 

The continuing calibration percent differences (%Os) for 1,1, 1-trichloroethane, trans-1 ,3-dichloropropene and 
bromomethane exceeded the 20% quality control criterion. Nondetected results were qualified as estimated, 
(UJ). 

Cis-1,2-dichloroethene, trans-1,2-dichloroethene, and trichloroethene exceeded the instrument's linear 
calibration range in samples 003-MS-321-01 and 003-MS-OP2-02. These samples was diluted 500-fold and 
reanalyzed. The dilution results for only these compounds were transposed over to the original sample 
results and used in validation of this SOG. 

The field duplicate pair (003-MS-321-01 and 003-MS-OP2-02) results for 1, 1-dichloroethane were significantly 
different. No qualification of the sample results is made based on field duplicate recoveries. 

It should be noted that the significant figures for the electronic data and the Form Is did not agree. The data 
reviewer has amended the electronic data to concur with the Form Is. 

Semivolatiles 

The following volatile compounds were detected in the laboratory method blank at the maximum 
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concentrations indicated below: 

Compound: 
bis(2-ethylhexyl)phthalate 

Samples Affected: All 

Maximum 
Concentration 

1.0 1l9/L 

Aqueous Action 
Level 
10 Ilg/L 

C-49-04-8-094 

Sample aliquot and dilution factors were taken into consideration during the application of the action level. 
Positive results for the aforementioned compound reported at concentrations below the action level were 
qualified as nondetects, (U). 

The surrogate percent recovery (%R) for 2-fluorobiphenyl was below the lower quality control limit in sample 
003-MS-32D-01. No action was warranted since only one fractional surrogate was noncompliant. 

Pesticides/PCBs 

No problems were noted. 

Executive Summary 

Laboratory Performance: The volatile initial and/or continuing calibration RRFs less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. The continuing calibration %Ds greater 
than the quality control limit were reported for trans-1,3-dichloropropene and bromomethane. Methylene 
chloride was detected in the volatile laboratory method blanks. 

Other Factors Affecting Data Quality: Acetone and methylene chloride were detected in the volatile field 
quality control blanks. Bis(2-ethylhexyl)phthalate was detected in the semivolatile field quality control blanks. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation" and the NFESC Interim Guidance Document 
entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Dana L. Pieto 

Brown & Root Environmental 
Data Validator 

Brown & Root Environmental 

7 

Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-MS-30D-0 1 
003-tVlS-32D-01 
003-MS-321-01 

NIROP FRIDLEY 
SDG NO. BRF24 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile PCB 

J4 R' 
J3 R' 
J2.3 R' 

003-MS- DP2-02 J2.3 R' 
003-TB-066-0 1 J'.2.4 R2 
003-TB-067 -01 J1.2.4 R2 

If field is left blank, the qualifier is A - accept all data. 

J4 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, (U), 
as a result of laboratory method blank contamination. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of 
continuing calibration RRFs less than 0.05. 

Accept data, but qualify positive results less than the CRQL as estimated, (J). 

Accept data, but qualify nondetected results for 1,1,1-trichloroethene and trans-1,3-
dichloropropene as estimated, (UJ), as a result of continuing calibration %Ds greater than 
20%. 

Accept data, but qualify nondetected results for 1,1, 1-trichloroethene, trans-1,3-
dichloropropene, and bromomethane as estimated, (UJ), as a result of continuing calibration 
%Ds greater than 20%. 

Reject nondetected results for acetone, 2-butanone, and 2-hexanone as a result of 
continuing calibration RRFs less than 0.05. 

Reject nondetected results for 2-butanone and 2-hexanone as a result of continuing 
calibration RRFs less than 0.05. 



Data Qualifier Key: 

U 

J 

UR 

Value is a nondetect as reported by the laboratory and should not be considered present or result has been qualified as a 
false positive. 

Positive result is estimated as result of a value below the CRQL or as a result of initial and continuing calibration RRFs <0.05. 

Rejected as a result of initial and continuing calibration RRFs <0.05. 



Fraction 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Unknown(s) 
Sulfur, mol. (S8) 
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Brown & Roof Environmental INTERNAL CORRESPONDENCE 

C-49-04-8-064 

TO: MARKSLADIC DATE: APRIL 10, 1998 

FROM: SEAN NIXON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - ALAKLINITY, BROMIDE, CHLORIDE, HARDNESS, 
NITRATE, NITRITE, ORTHOPHOSPHATE, SULFATE, AND TOTAL SUSPENDED SOLIDS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF24 

SAMPLES: 4/Aqueous 

003-MS-30D-01 003-MS-32D-01 003-MS-321-01 003-MS-DUP2-02 

4/Filtrate 

003-MS-30D-F 1 003-MS-32D-F1 003-MS-321-F1 003-MS-DUP2-F2 

Overview 

The sample set for CTO 003 NIROP Fridley, SDG BRF24 consists of four (4) aqueous environmental samples and 
four (4) corresponding filtrates. One (1) field duplicate pair, samples 003-MS-321-01/003-MS-DP2-01 and 003-M' 
321-F1/003-MS-DP2-F1, was included within this SDG. Samples 003-MS-30D-01 and 003-MS-30D-F1 wer~ 
specified for Matrix Spike/Matrix Spike Duplicate analysis by the field crew. 

The unfiltered samples were analyzed for alkalinity, hardness, nitrate, nitrite, sulfate and total suspended solids. 
The filtered samples were analyzed for bromide, chloride, and orthophosphate. The samples were collected by 
Brown and Root Environmental on March 2 and 3, 1998 and analyzed by Laucks Testing Laboratories Incorporated 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. 
The samples were analyzed for alkalinity according to EPA Method 310.0, for bromide, chloride, nitrate, nitrite, 
orthophosphate, and sulfate according to EPA Method 300.0, for hardness according to EPA Method 130.2, and for 
total suspended solids according to SM2540. 

• Data Completeness 
• Holding Times 
• Calibration Issues 
• Laboratory Blank Analyses 
• Matrix Spike Results (MS) 
• Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample Results 
• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

The laboratory stated that sample 003-MS-321-01 was analyzed 4 hours outside of the 48 hour holding time 
for nitrate, nitrite, and orthophosphate. No action was taken for this minor holding time exceedance. 

Sample 003-MS-30D-01 was analyzed one day outside of the seven day holding time for Total Suspended 
Solids. No action was taken for this minor holding time exceedance. 

A field duplicate comparison is presented in Appendix C. 

Executive Summary 

Laboratory Performance: No issues. 

Other Factors Affecting Data Quality:. No other issues affected data quality. 



( 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994, EPA Region V Standard Operating Procedures for Validation of CLP Inorganic 
Data", September 1993, and the NFESC document entitled "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

The te~t of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Sean T. Nixon 
Chemist/Data Vali ator 
Brown and Root Environmental 

.....<; 

.;<foseph A. Samchuck 
? Data Validation Quality Assurance Officer 

Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Alkalinity 
Bromide 
Chloride 
Hardness 
Nitrate 
Nitrite 
Orthophosphate 
Sulfate 
Total suspended solids 

NIROP FRIDLEY 
SDG BRF24 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 
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Browrt ~_R~ot_ Enviro_nm~111al INTERNAL CORRESPONDENCE 

C-49-04-8-057 

TO: MARKSLADIC DATE: APRIL 14,1998 

FROM: SEAN NIXON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 
SDG - BRF24 

SAMPLES: 4/Aqueous 

003-MS-30D-01 003-MS-32D-0 1 003-MS-321-01 003-MS-DUP2-02 

4/Filtrate 

003-MS-30D-F 1 003-MS-32D-F1 003-MS-321-F1 003-MS-DUP2-F2 

Overview 

The sample set for CTO 003 NIROP Fridley, SDG BRF24 consists of four (4) aqueous environmental samples and 
four (4) corresponding filtrates. The field crew specified samples 003-MS-30D-01 and 003-MS-30D-F1 for Matrix 
Spike/Matrix Spike Duplicate (MS/MSD) analysis 

All samples were analyzed for Target Analyte List (TAL) metals and cyanide except the filtrates which were not 
analyzed for cyanide.. The samples were collected by Brown and Root Environmental on March 2 and 3, 1998 and 
analyzed by Laucks Testing Laboratories Incorporated under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QA/QC) criteria. The aqueous and filtrate samples were prepared and analyzed 
according Contract Laboratory Procedure (CLP) ILM04.0. The laboratory analyzed all analytes via ICP methodology 
with the exception of arsenic, lead, mercury, selenium, thallium, and cyanide. Arsenic, lead. selenium. and thallium 
were analyzed via GFAA, while mercury was analyzed via CVAA. Cyanide was analyzed via wet chemistry 
methods. These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Issues 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Matrix Spike Results (MS) 
• ICP Serial Dilution Results 
• Duplicate Results 
• Post-digestion Spikes 

• Field Duplicate Results 
• Laboratory Control Sample Results 
• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Element 

Barium 
Cobalt 
Iron' 
Zinc' 

Maximum 
Concentration (ug/L) 

1.3 
4.1 
18.9 
4.0 

Samples affected: All 

Agueous Action 
Level (ug/L) 

6.5 
20.5 
94.5 
20.0 

, Maximum concentration found in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the associated action levels for the aforementioned elements were qualified as 
estimated, (J). Positive results less than the associated action levels for barium and zinc have been qualified 
as nondetected (U). 

Matrix Spike/Matrix Spike Duplicate 

The MS/MSD analyses of sample 003-MS-30D-01 yielded a Percent Recovery below the 75% quality control 
limit for selenium and thallium. The nondetected results for selenium and thallium in the samples of the 
unfiltered matrix were qualified as estimated. (UJ). 

The MS/MSD analyses of sample 003-MS-30D-F1 yielded a Percent Recovery below the 75% quality control 
limit for selenium and thallium. The positive and nondetected results for selenium and thallium in the samples 
of the filtered matrix were qualified as estimated. (J) and (UJ), respectively. 

Post-Digestion Spikes 

The post-digestion spikes for selenium yielded low Percent Recoveries (%Rs) in samples 003-MS-32D-01, 
003-MD-32D-F1, 003-MS-30D-01, 003-MS-30D-F1, 003-MS-321-F1. The positive and nondetected results 
for selenium in the aforementioned samples were qualified as estimated, (J) and (UJ) respectively. 

The post-digestion spikes for thallium yielded low %Rs in samples 003-MS-DP-02, 003-MS-DP-F2, 003-MS-
300-01, and 003-MS-30D-F1. The nondetected results for thallium in the aforementioned samples were 
qualified as estimated, (UJ). 
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The Contract Required Detection Limits (CRDL) analyses yielded %Rs above the 120% quality control limit for 
thallium. However, no validation actions were taken for CRDL noncompliance. 

It should be notec:! that the Form Is truncated some results by omitting the decimal value. The data reviewer has 
amended the appropriate forms. 

It should be noted that all of the corresponding filtrates of each sample yielded slightly higher results for several 
elements.' The laboratory stated that this minor difference is likely a result of aliquoting differences between the 
samples. No validation action was taken, but this issue is noted for completeness 

Executive Summary 

Laboratory Performance: Blank contamination was noted for several elements. 

Other Factors Affecting Data Quality:. Low Matrix Spike recoveries were noted for selenium and thallium. Low 
post-digestion spike recoveries were noted for selenium and thallium. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994, EPA Region V Standard ·Operating Procedures for Validation of CLP Inorganic Data", 
September 1993, and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specifieo 
in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Brown and Root Emuronmental 

/7~~~;;1 
V,JOSePh k Samchuck 

Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical R.esults 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

NIROP FRIDLEY 
SDG BRF24 

TABLE 1 - RECOMMENDATION SUMMARY TAL METALS AND CYANIDE 

Magnesium 
Manganese 
Mercury 

J' Nickel 
Potassium 
Selenium J2. 3. 4 

J' Silver 
Sodium 

A' Thallium J2. 3. 4 

Vanadiuf11 
Zinc A' 

J' 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify as nondetected, (U), as a result of laboratory blank 
contamination. 

Accept data, but qualify positive results in exceedance of the blank action level as 
estimated, (J). 

Accept data, but qualify nondetected results of the unfiltered matrix as estimated, (UJ), as a 
result of low MS/MSD %R. 

Accept data, but qualify positive and nondetected results of the filtered matrix as estimated, 
(J) and (UJ) respectively, as a result of low MS/MSD %R. 

Accept data, but qualify positive and non detected results as estimated, (J) and (UJ) 
respectively, as a result of low post-digestion spike recovery. 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

C-49-04-8-026 

MARKSLADIC DATE: MAY 13, 1998 

DANA PIETO CC: DV FILE 

ORGANIC DATA VALIDATION - VOCs, SVOCs, & PCBs 
CTO 003, FRIDLEY, MINNESOTA 
SDG BRF23 

Waters\VOC: 

003-MS-30S-0 1 
003-MS-DP2-01 
003-TB-062-01 

Waters\SVOC\PCB: 

003-MS-30S-0 1 
003-MS-DP2-01 

003-MS-301-01 
003-MS-33 D-O 1 
003-TB-063-01 

003-MS-301-0 1 
003-MS-33D-01 

003-MS-33S-0 1 
003-MS-31D-0 1 
003-TB-064-0 1 

003-MS-33S-0 1 
003-MS-31D-0 1 

003-MS-33I-01 
003-MS-32S-0 1 
003-TB-065-O 1 

003-MS-331-01 
003-MS-32S-01 

The sample set for the CTO 003. Fridley, SDG BRF23. consists of eight aqueous environmental samples, 
and four trip blanks (designated TB). The environmental samples were analyzed for Target Compound List 
(TCl) volatile. semivolatile. and PCB organic compounds. The trip blanks were analyzed for TCl volatile 
organic compounds only. One field duplicate pair (003-MS-331-01 and 003-MS-DP2-01) was included in this 
SDG. 

The samples were collected by Brown & Root Environmental on February 24. 25. 26. and 27. 1998, and 
analyzed by laucks Testing laboratories. The volatile. semivolatile. and PCB compound analyses were 
analyzed under Naval Facilities Engineering Service Center (NFESC). All volatile analyses were conducted 
uSing the SW-846 Method 8260B. All semivolatile and pesticide/PCB analyses were conducted using the 
U.S. EPA Contract laboratory Program (ClP) (OlC02.1) analytical and reporting protocols. The data were 
evaluated according to the follOWing parameters: 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
laboratory control sample results 
Intemal standard performance 
Detection limits 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
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usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatiles 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
. the fTIaximum concentrations indicated below: 

Compound: 
Acetone" 
Methylene chloride* 

Maximum 
Concentration 

5.5 1l9/L 
2.1 Ilg/L 

Aqueous Action 
Level 
55 Ilg/L 
21 1l9/L 

*Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: None 

Sample aliquot and dilution factors were taken into consideration during the application of the action level. 
No action was warranted for acetone and methylene chloride since no positive results were reported for 
these compounds in the affected samples. It should be noted that field quality control blanks are not qualified 
based on field quality control blank contamination. 

The initial calibration relative response factors (RRFs) were below 0.050 for acetone and 2-butanone. The 
continuing calibration RRFs were below 0.050 for acetone, 2-butanone, and 2-hexanone. The nondetected 
results were qualified as rejected. (UR). 

The continuing calibration %Ds for trans-1 ,3-dichloropropene and carbon disulfide exceeded the 20% quality 
control criterion. Nondetected results were qualified as estimated, (UJ). 

Trichloroethene exceeded the instrument's linear calibration range in sample 003-MS-301-01. This sample 
was diluted 5-fold and reanalyzed. The dilution result for only this compound was transposed over to the 
original sample result and used in validation of this SDG. 

Cis-1.2-dichloroethene, trans-1.2-dichloroethene, and trichloroethene exceeded the instrument's linear 
calibration range in sample 003-MS-32S-01. This sample was diluted 10-fold and reanalyzed. The dilution 
results for only these compounds were transposed over to the original sample results and used in validation 
of this SDG. 

Cis-1.2-dichloroethene, trans-1.2-dichloroethene. and trichloroethene exceeded the instrument's linear 
calibration range in sample 003-MS-331-01. This sample was diluted 500-fold and reanalyzed. Again, the 
results for trichloroethene exceeded the instrument's linear calibration range, therefore, the sample was 
diluted 2000-fold and reanalyzed. The dilution results for cis-1 ,2-dichloroethene and trans-1 ,2-dichloroethene 
were transposed over to the original sample results from the first dilution and used in validation of this SDG. 
The dilution result for trichloroethene was transposed over to the original sample results from the second 
dilution and used in validation of this SDG. 

Cis-1.2-dichloroethene, trans-1,2-dichloroethene, and trichloroethene exceeded the instrument's linear 
calibration range in sample 003-MS-DP2-01. This sample was diluted 500-fold and reanalyzed. Again, the 
results for trichloroethene exceeded the instrument's linear calibration range, therefore, the sample was 
diluted 2000-fold and reanalyzed. The dilution results for cis-1 ,2-dichloroethene and trans-1 ,2-dichloroethene 
were transposed over to the original sample results from the first dilution and used in validation of this SDG. 
The dilution result for trichloroethene was transposed over to the original sample results from the second 
dilution and used in validation of this SDG. 

Trichloroethene exceeded the instrument's linear calibration range in sample 003-MS-33S-01. This sample 
was diluted 5-fold and reanalyzed. The dilution result for only this compound was transposed over to the 
original sample result and used in validation of this SDG. 
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It should be noted that the significant figures for the electronic data and the Form Is did not agree. The data 
reviewer has amended the electronic data to concur with the Form Is . 

. Semivolatiles 

The 'following volatile compounds were detected in the laboratory method blanks at the maximum 
concentrations indicated below: 

Compound: 
Di-n-butylphthalate 
bis(2-ethylhexyl)phthalate 

Samples Affected: All 

Maximum 
Concentration 

1.0 f.lg/L 
1.0 f.lg/L 

Aqueous Action 
Level 
10 f.lg/L 
10 f.lg/L 

Sample aliquot and dilution factors were taken into consideration during the application of the action level. 
Positive results for the aforementioned compounds reported at concentrations below the action level were 
qualified as nondetects, (U). 

The surrogate percent recovery (%R) for 2-fluorobiphenyl was below the lower quality control limit in sample 
003-MS-33S-01 MS. No action was warranted for this noncompliance since no action is taken for quality 
control samples. 

The Matrix Spike Duplicate (MSD) relative percent difference (RPD) for 4-chloroaniline was greater than the 
upper quality control limit in sample 003-MS-33S-01. No action is taken based upon MSD 
noncompliances alone. 

It should be noted that the laboratory truncated the sample identification on the Form Is. The data reviewer 
has amended the appropriate forms. 

Pesticides/PCBs 

The MSD %R for Aroclor 1016 was below the quality control limits for sample 003-MS-301-01. No action is 
taken based upon MSD noncompliances alone. 

No other problems were noted. 

Executive Summary 

Laboratory Performance: The volatile initial and continuing calibration RRFs less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. The continuing calibration %Ds greater 
than the quality control limit were reported for trans-1,3-dichloropropene, 2-hexanone, and carbon disulfide. 
Methylene chloride was detected in the volatile laboratory method blanks. 

Other Factors Affecting Data Quality: Acetone and methylene chloride were detected in the volatile field 
quality control blanks. Di-n-butylphthalate and bis(2-ethylhexyl)phthalate were detected in the semivolatile 
field quality control blanks. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation" (2194), as amended for use within EPA Region 
V modifications (8/93), and the NFESC Interim Guidance Document entitled "Navy Installation Restoration 
Laboratory Quality Assurance Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
soecified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." . 

Dana L. Pieto 

Brown & Root Environmental 
Data Validator ..--. 

(.7,~, // /v '- ~-t._ C 
~--;::;-----,--.-­

,---?"oseph A. Samchuck 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-TB-062-01 
003-MS-30S-0 1 
003-MS-301-01 
003-TB-063-0 1 
003-MS-33S-01 
003-MS-331-01 
003-MS-DP2-01 
003-TB-064-0 1 
003-MS-33D-0 1 
003-MS-31D-01 
003-TB-065-0 1 
003-MS-32S-01 

NIROP FRIDLEY 
SDG NO. BRF23 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile PCB 

Jl.3 Rl 
Jl.2 Rl 
J 1,2 Rl 
J 1,3 Rl 
J 1,2 Rl 
J 1,2 Rl 
J 1,2 Rl 
J 1,3 Rl 
J 1,3 Rl 
J 1,2 Rl 
J 1,3 Rl 
J3 Rl 

If field is left blank, the qualifier is A - accept all data. 

Accept data, but qualify positive results for di-n-butylphthalate as nondetected, (U), as a 
result of laboratory method blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, (U), 
as a result of laboratory method blank contamination. 

Accept data, but qualify positive results less than the CRQL as estimated, (J). 

Accept data, but qualify nondetected results for trans-1, 3-dichloropropene as estimated, 
(UJ), as a result of continuing calibration %Ds greater than 20%. 

Accept data, but qualify nondetected results for trans-1,3-dichloropropene and carbon 
disulfide as estimated, (UJ), as a result of continuing calibration %Ds greater than 20%. 

Reject nondetected results for acetone, 2-butanone, and 2-hexanone as a result of initial 
and/or continuing calibration RRFs less than 0.05. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-04-8-053 

TO: MARKSLADIC DATE: APRIL 8,1998 

FROM: SEAN NIXON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - ALAKLINITY, BROMIDE, CHLORIDE, HARDNESS, 
NITRATE, NITRITE, ORTHOPHOSPHATE, SULFATE, AND TOTAL SUSPENDED SOLIDS 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF23 

8/Aqueous 

003-MS-301-0 1 
003-MS-33D-01 

8/Filtrate 

003-MS-301-F1 
003-MS-33D-F 1 

003-MS-30S-0 1 
003-MS-331-01 

003-MS-30S-F 1 
003-MS-331-F1 

003-MS-31D-0 1 
003-MS-DP2-01 

003-MS-31 D-F 1 
003-MS-DP2-F1 

003-MS-32S-0 1 
003-MS-33S-01 

003-MS-32S-F 1 
003-MS-33S-F 1 

The sample set for CTO 003 NIROP Fridley, SDG BRF23 consists of eight (8) aqueous environmental samples and 
eight (8) corresponding filtrates. One (1) field duplicate pair, samples 003-MS-331-01/003-MS-DP2-01 and 003-MS-
331-F1/003-MS-DP2-F1, was included within this SDG. Samples 003-MS-301-01 and 003-MS-301-F1 were specified 
for Matrix Spike/Matrix Spike Duplicate analysis by the field crew. 

The unfiltered samples were analyzed for alkalinity, hardness, nitrate, nitrite, sulfate and total suspended solids. 
The filtered samples were analyzed for bromide, chloride, and orthophosphate. The samples were collected by 
Brown and Root Environmental on February 24, 25, 26, and 27, 1998 and analyzed by Laucks Testing Laboratories 
Incorporated under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control 
(QA/QC) criteria. The samples were analyzed for alkalinity according to EPA Method 310.0, for bromide, chloride, 
nitrate, nitrite, orthophosphate, and sulfate according to EPA Method 300.0, for hardness according to EPA Method 
130.2, and for total suspended solids according to SM2540. 

• Data Completeness 
• Holding Times 
• Calibration Issues 
• Laboratory Blank Analyses 
• Matrix Spike Results (MS) 
• Duplicate Results 
• Field Duplicate Results 
• Laboratol)' Control Sample Results 
• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

Data Completeness 

Sample 003-MS-31 0-01 was not analyzed for hardness. 

A field duplicate comparison is presented in Appendix C. 

Executive Summary 

Laboratory Performance: No issues. 

Other Factors Affecting Data Quality:. No other issues affected data quality. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994, EPA Region V Standard Operating Procedures for Validation of CLP Inorganic 
Data", September 1993, and the NFESC document entitled "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Brown and Root Environmental 

~/'~/' aA .. ~/.U j/ 
V~ ( ~~/.:'t.C 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Alkalinity 
Bromide 
Chloride 
Hardness 
Nitrate 
Nitrite 
Orthophosphate 
Sulfate 
Total suspended solids 

NIROP FRIDLEY 
SDG BRF23 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-04-8-034 

TO: MARKSLADIC DATE: MAY 13,1998 

FROM: SEAN NIXON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF23 

8/Aqueous 

003-MS-301-0 1 
003-MS-33D-0 1 

8/Filtrate 

003-MS-301-F 1 
003-MS-33D-F1 

003-MS-30S-0 1 
003-MS-331-0 1 

003-MS-30S-F 1 
003-MS-331-F1 

003-MS-31 0-01 
003-MS-DP2-01 

003-MS-31 D-F 1 
003-MS-DP2-F1 

003-MS-32S-0 1 
003-MS-33S-0 1 

003-MS-32S-F1 
003-MS-33S-F1 

The sample set for CTO 003 NIROP Fridley, SDG BRF23 consists of eight (8) aqueous environmental samples and 
eight (8) corresponding filtrates. One (1) field duplicate pair, samples 003-MS-331-01/003-MS-DP2-01 and 003-MS-
331-F1/003-MS-DP2-F1, were included within this SDG. Samples 003-MS-301-01 and 003-MS-301-F1 were 
specified for Matrix Spike/Matrix Spike Duplicate analysis by the field crew. 

All samples were analyzed for Target Analyte List (TAL) metals and cyanide except the filtrates which were not 
analyzed for cyanide .. The samples were collected by Brown and Root Environmental on February 24, 25, 26, and 
27,1998 and analyzed by Laucks Testing Laboratories Incorporated under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. The aqueous and filtrate samples were 
prepared and analyzed according Contract Laboratory Procedure (CLP) ILM04.0. The laboratory analyzed all 
analytes via ICP methodology with the exception of arsenic, lead, mercury, selenium. thallium, and cyanide. 
Arsenic. lead. selenium, and thallium were analyzed via GFAA, while mercury was analyzed via CVAA. Cyanide 
was analyzed via wet chemistry methods. These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Issues 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Matrix Spike Results (MS) 
• ICP Serial Dilution Results 
• Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample Results 
• Post-digestion Spike Recovery 
• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Maximum 
Element Concentration (ug/Ll 

Aluminum 87.8 
Arsenic 1.0 
Barium 1.3 
Calcium 122 
Iron 33.2 
Magnesium 60.3 
Manganese 5.1 
Selenium 3.2 
Sodium 63.8 
Zinc 17.0 

Samples affected: All 

Aqueous Action 
Level (uq/Ll 

439 
5.0 
6.5 
610 
166 
302 
25.5 
16.0 
319 
85.0 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the associated action levels for the aforementioned elements were qualified as 
estimated, (J). Positive results less than the associated action levels for aluminum, arsenic, iron, 
manganese. selenium, and zinc have been qualified as nondetected (U). 

Matrix Spike/Matrix Spike Duplicate 

The MS/MSD analyses of sample 003-MS-301-01 yielded a Percent Recovery below the 75% quality control 
limit for selenium. The nondetected results for selenium in the samples of the unfiltered matrix were qualified 
as estimated, (UJ). 

The MS/MSD analyses of sample 003-MS-301-F1 yielded a Percent Recovery below the 75% quality control 
limit for selenium. The nondetected results for selenium in the samples of the filtered matrix were qualified as 
estimated, (UJ). 
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Post-digestion Spike Results 

Samples 003-MS-30S-Q1, 003-MS-31O-01, 003-MS-31O-F1, 003-MS-32S-01, and 003-MS-331-F1 yielded 
post-digestion spike recoveries for thallium below the 85% quality control limit. The nondetected results for 
thallium in the aforementioned samples were qualified as estimated, (UJ). 

Samples 003-MS-301-F1, 003-MS-31D-01, 003-MS-31D-F1, 003-MS-32S-01, 003-MS-33D-0 1, 003-MS-331-
01, 003-MS-DP2-01, 003-MS-331-F1, and 003-MS-DP2-F1 yielded post-digestion spike recoveries for 
selenium that were below the 85% quality control limit. The nondetected results for the selenium were 
qualified as estimated, (UJ), in the aforementioned samples. 

Field Duplicate Results 

Imprecision was noted for zinc in the field duplicate pair 003-MS-331-01/003-MS-DUP2-01. The positive 
result for zinc in the unfiltered sample 003-MS-301-01 was qualified as estimated. (J). 

The Contract Required Detection Limits (CRDL) analyses yielded %Rs above the 120% quality control limit 
for mercury and selenium. However, no validation actions were taken for CRDL noncompliance. 

The CRDL analysis yielded a %R below the 80% quality control limit for selenium. However, no validation 
actions were taken for CRDL noncompliance. 

Several samples yielded low post-digestion spike recoveries for selenium. However, the positive results for 
selenium in these samples were qualified for blank contamination. 

It should be noted that the Form Is truncated some results by omitting the decimal value. The data reviewer 
has amended the appropriate forms. 

It should be noted that the corresponding filtrate (003-MS-32S-F1) of sample 003-MS-32S-01 yielded slightly 
higher results for arsenic, barium, calcium, chromium, iron, lead, magnesium, manganese, potassium, 
selenium, sodium, and zinc. No validation action was taken, but this issue is noted for completeness 

A field duplicate comparison is presented in Appendix C. 

Executive Summary 

Laboratory Performance: Blank contamination was noted for several elements. 

Other Factors Affecting Data Quality:. Low Matrix Spike/Matrix Spike Duplicate %Rs were noted for 
selenium. Imprecision was noted for zinc in the unfiltered field duplicate pair. Low post-digestion spike 
recoveries were noted for thallium and selenium in several samples. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994, EPA Region V Standard Operating Procedures for Validation of CLP Inorganic 
Data", September 1993, and the NFESC document entitled "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

r 
Brown and Root Environmental 

.' ~;/ 

~,.~ .. ~ . // /1 ; 
,//0 {,/ \ k../7// 0/ 

~osePh A. Samchuck ~ <--

Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

NIROP FRIDLEY 
SDG BRF23 

TABLE 1 - RECOMMENDATION SUMMARY TAL METALS AND CYANIDE 

A\ J' Magnesium J' 
Manganese A', J' 

A\ J' Mercury 
J' Nickel 

Potassium 
Selenium A \ J2. 3. 5 

J' Silver 
Sodium N 
Thallium J5 

Vanadium 
Zinc A\ J'. 4 

A\ J' 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify as nondetected, (U), as a result of laboratory blank 
contamination. 

Accept data, but qualify positive results in exceedance of the blank action level as 
estimated, (J). 

Accept data, but qualify nondetected results of the unfiltered matrix as estimated, (UJ), as a 
result of low MS/MSD %R. 

Accept data, but qualify nondetected results of the filtered matrix as estimated, (UJ), as a 
result of low MS/MSD %R. 

Accept data, but qualify positive results for zinc as estimated, (J), as a result of field 
duplicate imprecision. 

Accept data, but qualify nondetected results as estimated, (UJ), as a result of low post­
digestion spike recovery. 
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Brown & Root Environmental 

INTERNAL CORRESPONDENCl 

TO: MR. MARK SLADIC DATE: MAY 13, 1998 

FROM: LINDA KARSONOVICH COPIES: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF22 

SAMPLES: 121Aqueous/ 

". 003-MS-28D-0 1 
003-MS-28S-01 
003-MS-29I-01 
003-MS-31 1-01 
003-TB-058-O 1 
003-TB-060-0 1 

003-MS-28I-01 
003-MS-29D-O 1 
003-MS-29S-0 1 
003-MS-31 S-01 
003-TB-059-O 1 
003-TB-061-0 1 

OVERVIEW 

The sample set for CTO 003, NIROP Fridley, SDG BRF22 consists of eight (8) aqueous environmental 
samples and four (4) field quality control blanks. All the samples were analyzed for Target Compound Ust 
(TCl) volatile organic compounds. The environmental samples were also analyzed for TCl semivolatile 
organic compounds and PCBs. 

The samples were collected by Brown and Root Environmental on February 11th, 16th, 1r", and 18th, 1998 
and analyzed by Laucks Testing Laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using 
SW-846 Methods 8260B and CLP OLC02.0 analytical and reporting protocols. The data contained in this 
SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• InitiaUcontinuing calibrations 
• Laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Blank Spike/Blank Spike Duplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound Quantitation 
• Detection Limits 
• Tentatively Identified Compounds . 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Initial and/or continuing calibration Relative Response Factors (RRFs) less than the 0.05 quality control limit 
were reported for acetone, 2-butanone, and 2-hexanone. Nondetected results reported in the affected 
samples were rejected, (UR). 



The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks (*) analyzed in this SDG. 

Compound 
Methylene Chloride* 
Acetone* 

Samples affected: All 

Maximum 
Concentration 
0.5 IJg/l 
4.8 IJg/l 

Action 
level 
5 IJg/l 
48IJg/l 

Dilution factors and sample aliquot used for analysis were taken into consideration during the application of 
all action levels. No validation action was required on the basis of blank contamination. It should be noted 
that field quality control blanks are not qualified based on field quality control blank contamination. 

Dilutions were performed on samples which had compounds above the linear range of the instrument. The 
results from the dilution for the listed compounds only were transcribed over the undiluted sample results. 

Sample 
003-MS-28S-01 

003-281-01 

003-MS-291-01 
003-MS-29S-01 
003-MS-28D-01 
003-MS-31 S-01 

Semivolatiles 

Compound 
cis-1,2-dichloroethene 
trichloroethene 
cis-1,2-dichloroethene 
trichloroethene 
trichloroethene 
cis-1,2-dichloroethene 
trichloroethene 
cis-1,2-dichloroethene 
trichloroethene 

DF 
10X 

10X 

50X 
2X 
2X 
10X 

Continuing calibration %Ds greater than 25% were reported for 4-nitrophenol (37%), carbazole (34%), and 
3,3'-dichlorobenzidine (40%). Nondetected results reported f9r the aforementioned target compounds in the 
affected samples were qualified as estimated, (UJ). 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 

Compound 
Bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 

1IJg/l 

Action 
level 
10 IJg/l 

Dilution factors and sample aliquot used for analysis were taken into consideration during the application of 
all action levels. Positive results reported for bis(2-ethylhexyl)phthalate considered false positives were 
qualified as nondetected, U. 

Sample results for 003-MS-311-01 were calculated using an incorrect final sample extract volume (1 IJl 
versus 1000 IJl). The laboratory was contacted and asked to resubmit results for this sample. 

Two of the four surrogates fell below the lower quality control limit of 60% for TCX (tetrachloro-m-xylene) in 
the blank spike and sample 003-MS-31 1-01. No validation action was required for the blank spike. 
Nondetected results in sample 003-MS-31 1-01 were qualified as estimated, UJ. 



Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQl) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Initial and continuing calibration RRFs were outside the 0.05 quality 
control limit. Methylene chloride, acetone, and bis(2-ethylhexyl)phthalate were detected in the laboratory 
method blanks. One PCB fraction sample contained low surrogate recoveries for TCX. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2/94), USEPA Region V Standard Operating Procedures for the Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Linda Karsonovich 
Chemist/Data Validator 

.-~~// 
/ 

/- >g-//~b / 
/Brown ·ati'd Root Environmental 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-MS-280-01 
003-MS-281-01 
003-MS-28S-01 
003-MS-290-01 
003-MS-291-01 
003-MS-29S-0 1 
003-MS-31 1-01 
003-MS-31 S-O 1 
003-TB-058-01 
003-TB-059-0 1 
003-TB-060-0 1 
003-TB-061-0 1 

NIROP FRIDLEY 

SDG BRF22 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA SVOA 

R1 j3 A1 J1 3 
R1 A1 J1 
R1 J3 A1 J1 
R1 J3 A1 J1 
R1 J3 A1 J1 
R1 j3 A1 j1 
R1 A1 
R1 J3 A1 
R1 j3 
R1 J3 
R1 j3 
R2 J3 

PCB 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but replace positive results for bis(2-ethylhexyl) phthalate with a revised 
detection limit and qualify as nondetected, (U) as a result of laboratory method blank 
contamination . 

. Reject data, qualify nondetected results for acetone, 2-butanone, and 2-hexanone as 
rejected, (UR) due to initial calibration noncompliance. 

Reject data, qualify nondetected results for 2-butanone and 2-hexanone as rejected, (UR) 
due to initial and/or continuing calibration noncompliance. 

Accept data, but qualify nondetected results for 3,3'-dichlorobenzidine, 4-nitrophenol, and 
carbazole as estimated. (UJ), as a result of continuing calibration %Os greater than the 30% 
quality control limit. 

Accept data, but qualify nondetected results as estimated. (UJ), as a result of surrogate 
noncompliance. 

Accept data, but qualify positive results below the CRQL as estimated, (J). 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

None 

cyclohexanone 
1-hexanol,2-ethyl 
caprolactam 
sulfur, mol. (S8) 
unknown 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-04-8-062 

TO: MARKSLADIC DATE: , APRIL 10, 1998 

FROM: SEAN NIXON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - ALAKLINITY, BROMIDE, CHLORIDE, HARDNESS, 
NITRATE, NITRITE, ORTHOPHOSPHATE, SULFATE, AND TOTAL SUSPENDED SOLIDS 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF22 

8/Aqueous 

003-MS-28D-0 1 
003-MS-291-01 

8/Filtrate 

003-MS-28D-F 1 
003-MS-291-F1 

003-MS-281-01 
003-MS-29S-0 1 

003-MS-281-F1 
003-MS-29S-F1 

003-MS-28S-01 
003-MS-31 1-0 1 

003-MS-28S-F 1 
003-MS-311-F1 

003-MS-29D-01 
003-MS-31 S-01 

003-MS-29D-F1 
003-MS-31 S-F1 

The sample set for CTO 003 NIROP Fridley, SDG BRF22 consists of eight (8) aqueous environmental samples and 
eight (8) corresponding filtrates. The field crew did not specify any samples for Matrix Spike/Matrix Spike Duplicate 
analysis. 

The unfiltered samples were analyzed for alkalinity, hardness, nitrate, nitrite, sulfate and total suspended solids. 
The filtered samples were analyzed for bromide, chloride, and orthophosphate. The samples were collected by 
Brown and Root Environmental on February 11, 16, 17, and 18, 1998 and analyzed by Laucks Testing Laboratories 
Incorporated under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control 
(QAlQC) criteria. The samples were analyzed for alkalinity according to EPA Method 310.0, for bromide, chloride, 
nitrate, nitrite, orthophosphate. and sulfate according to EPA Method 300.0, for hardness according to EPA Method 
130.2. and for total suspended solids according to SM2540. 

• Data Completeness 
• Holding Times 
• Calibration Issues 
• Laboratory Blank Analyses 
• Matrix Spike Results (MS) 
• Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample Results 
• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

Matrix Spike Results 

• The Matrix Spike (MS) analysis of sample 003-MS-28S-01 yielded a Percent Recovery (%R) above the 
115% laboratory quality control limit for sulfate. The positive results for sulfate were qualified as 
estimated, (J), in all of the samples. 

The Laboratory Control Sample (LCS), or Standard Reference Material (SRM), yielded a %R above the 
laboratory quality control limit for nitrite, but was within SRM quality control limits. Since only nondetected 
results were reported for nitrite in the samples and the LCS was within the SRM quality control limits, no 
action was taken. 

Executive Summary 

Laboratory Performance: No issues. 

Other Factors Affecting Data Quality:. A high MS %R was noted for sulfate. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994. EPA Region V Standard Operating Procedures for Validation of CLP Inorganic 
Data". September 1993. and the NFESC document entitled "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

The te~t of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~f~ 
Chemist/Data Validator 
Brown and Root Environmental 

"~t:~J/ / /".......-/' ? 

,/ ./ / /<Z-c.C < 
'-./-Joseph A. Bamchuck 

/ Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Alkalinity 
Bromide 
Chloride 
Hardness 
Nitrate 
Nitrite 
Orthophosphate 
Sulfate J' 
Total suspended solids 

NIROP FRIDLEY 
SDG BRF22 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify positive results as estimated, (J), as a result of high MS %R. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-04-8-051 

TO: MARKSLADIC DATE: MAY 13, 1998 

FROM: SEAN NIXON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF22 

8/Aqueous 

003-MS-28D-0 1 
003-MS-291-01 

8/Filtrate 

003-MS-28D-F1 
003-MS-291-F1 

003-MS-281-01 
003-MS-29S-01 

003-MS-281-F1 
003-MS-29S-F 1 

003-MS-28S-0 1 
003-MS-31 1-01 

003-MS-28S-F1 
003-MS-311-F1 

003-MS-29D-01 
003-MS-31S-01 

003-MS-29D-F 1 
003-M S-31 S-F 1 

The sample set for CTO 003 NIROP Fridley, SDG BRF22 consists of eight (8) aqueous environmental samples and 
eight (8) corresponding filtrates. The field crew did not specify a sample for Matrix Spike/Matrix Spike Duplicate 
(MS/MSD) analysis 

All samples were analyzed for Target Analyte List (TAL) metals and cyanide. except the filtrates, which were not 
analyzed for cyanide. The samples were collected by Brown and Root Environmental on February 11, 16, 17, and 
18, 1998 and analyzed by Laucks Testing Laboratories Incorporated under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. The aqueous and filtrate samples were 
prepared and analyzed according Contract Laboratory Procedure (CLP) ILM04.0. The laboratory analyzed all 
analytes via ICP methodology with the exception of arsenic, lead, mercury, selenium, thallium. and cyanide. 
Arsenic, lead. selenium, and thallium were analyzed via GFAA, while mercury was analyzed via CVAA. Cyanide 
was analyzed via wet chemistry methods. These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 

• Calibration Issues 

• Laboratory Blank Analyses 

• ICP Interference Check Sample Results 
• Matrix Spike Results (MS) 
• ICP Serial Dilution Results 
• Duplicate Results 

• Field Duplicate Results 

• Laboratory Control Sample Results 
• Post-digestion Spike Recoveries 

• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Element 

Aluminum' 
Barium 
Calcium' 
Iron' 
Magnesium' 
Manganese 
Sodium' 
Zinc' 

Maximum 
Concentration (ug/L) 

116.4 
1.2 
126.4 
16.1 
23.0 
1.4 
112.9 
3.2 

Samples affected: All 

Aqueous Action 
Level (ug/L) 

582 
6.0 
632 
80.5 
115 
7.0 
564 
16.0 

, Maximum concentration found in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the associated action levels for barium, calcium, iron, magnesium, manganese, 
sodium, and zinc were qualified as estimated, (J). Positive results less than the associated action levels for 
barium and zinc have been qualified as nondetected (U). 

Matrix Spike/Matrix Spike Duplicate 

The MS/MSD analyses of sample 003-MS-291-01 yielded a Percent Recovery below the 75% quality control 
limit for lead and selenium. The nondetected results for lead and' selenium in the samples of the unfiltered 
matrix were qualified as estimated, (UJ). 

The MS/MSD analyses of sample 003-MS-291-F1 yielded a Percent Recovery below the 75% quality control 
limit for lead and selenium. The nondetected results for lead and selenium in the samples of the filtered 
matrix were qualified as estimated, (UJ). 
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Post-digestion Spike Results 

All of the samples yielded post-digestion spike recoveries for lead and selenium below the 85% quality control 
limit. The nondetected results for lead and selenium in all the samples were qualified as estimated, (UJ). 

Sample 003-MS-29S-01 yielded a post-digestion spike recovery for thallium below the 85% quality control 
Ilmit. The positive result for thallium in the aforementioned sample was qualified as estimated, (J). 

The Contract Required Detection Limits (CRDL) analyses yielded a %R above the120% quality control limit 
for mercury. However, no validation actions were taken for CRDL noncompliance. 

The CRDL analyses yielded %Rs below the 80% quality control limit for lead. However. no validation actions 
were taken for CRDL noncompliance. 

The laboratory failed to report the correct number of significant figures for several analytes. The data 
reviewer has amended the appropriate forms. 

It should be noted that the corresponding filtrate (003-MS-28S-F1) of sample 003-MS-28S-01 yielded slightly 
higher results for barium, calcium, chromium. iron, magnesium, manganese, nickel, selenium, sodium, and 
zinc. The laboratory stated that this minor difference is likely a result of aliquoting differences between the 
samples. No validation action was taken, but this issue is noted for completeness 

Executive Summary 

Laboratory Performance: Blank contamination was noted for several elements. 

Other Factors Affecting Data Quality:. Low Matrix Spike/Matrix Spike Duplicate %Rs were noted for lead 
and selenium. Low post-digestion spike recoveries were note for lead and selenium in all the samples, and 
for thallium in sample 003-MS-29S-01 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994, EPA Region V Standard Operating Procedures for Validation of CLP Inorganic 
Data", September 1993, and the NFESC document entitled "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

Th'e te~t of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~n\~ 
ChemisUData Validator 
Brown and Root Environmental 

7 

/---'>' 
7.' ) .,/// ~ 
,/. ./ 

,/' / I.-~ / 
~_ .;. f:::L..~( 

/' Joseph A Samchuck 
Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3, Appendix C - Support Documentation. 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

NIROP FRIDLEY 
SDG BRF22 

TABLE 1 - RECOMMENDATION SUMMARY TAL METALS AND CYANIDE 

Magnesium J' 
Manganese J' 
Mercury 

A', J' Nickel 
Potassium 
Selenium J2, 3. 4 

J' Silver 
Sodium J' 
Thallium J4 
Vanadium 
Zinc A\ J' 

J' 
J2, 3, 4 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify as nondetected, (U), as a result of laboratory blank 
contamination. 

Accept data, but qualify positive results in exceedance of the blank action level as 
estimated, (J). 

Accept data, but qualify nondetected results of the unfiltered matrix as estimated, (UJ), as a 
result of low MS/MSD %R. 

Accept data, but qualify nondetected results of the filtered matrix as estimated, (UJ), as a 
result of low MS/MSD %R. 

Accept data, but qualify positive and nondetected results as estimated, (J) and (UJ) 
respectively, as a result of low post-digestion spike recovery. 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

,FROM: 

SUBJECT: 

SAMPLES: 

MARKSLADIC 

DANA PIETO. 

ORGANIC DATA VALIDATION - VOCs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF21 

Soils\VOA: 

003-S8-320-10 
003-S8-0P2-06 

Waters\VOA: 

003-88-011-01 

003-S8-320-11 
003-S8-0P2-07 

C-49"()1-8-162 

DATE: MARCH 25, 1998 

CC: 

003-S8-320-12 
003-S8-0P2-08 

DVFILE 

003-S8-320-13 

The sample set for the CTO 003 NIROP Fridley, SOG 8RF19, consists of seven soil environmental samples 
and one batch blank (designated 88), All soil samples were analyzed for Target Compound List (TCL) 
volatile organic compounds. The duplicate pair 003-S8-320-12 and 003-S8-0P2-08 was found in this SOG. 
The samples 003-S8-320-02 and 003-S8-320-05 found in SOG 8RF20 contained field duplicates 003-S8-
OP2-06 and 003-S8-0P2-07, respectively, for this SOG. 

The samples were collected by 8rown & Root Environmental on Oecember 8 and 9, 1997, and analyzed by 
Laucks Testing Laboratories. The volatile compound analyses were analyzed under Naval Facilities 
Engineering Service Center (NFESC). All soil analyses were conducted using the U.S. EPA Contract 
Laboratory Program (CLP) (OLM03.1) analytical and reporting protocols. All aqueous analyses were 
conducted using SW846 Method 8260A. The data were evaluated according to the following parameters: 

Oata completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
Laboratory and field blank analyses 
Surrogate spike recoveries 
Laboratory control sample results 
Internal standard performance 
Oetection limits 
Field Ouplicate Precision 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

The ~ymbol n indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 



C-49-01-8-162 

MEMO TO: MARKSLADIC 
DATE: JANUARY 26,1998 - PAGE 2 

Volatiles 

All positive results reported at concentrations less than the Contract required Ouantitation Limit (CROL) were 
qualified as estimated, (J). 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Aqueous Soil 
Maximum Action Action 

Compound Concentration Level Level 
Methylene chloride 3.0 fl9/kg 30 fl9/kg 
Chloromethane* 0.2 fl9/L 2.0 fl9/kg 
Chloroform* 21 flg/L 210 fl9/kg 
Bromodichloromethane* 0.2 fl9/L 2.0 fl9/kg 
Methylene chloride 0.3 fl9/L 3.0 fl9/L 

*Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: All. 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the application of 
the action level. Positive results for the compound reported at concentrations below the detection limit were 
replaced with revised detection limits and qualified as nondetects, (BU). Positive results for the compound 
reported at concentrations above the detection limit were qualified non detected , (BJ). It should be noted that 
field quality control blanks are not qualified based on field quality control blank contamination. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-
hexanbne were below the 0.05 minimum requirement. This calibration noncompliance indicates a lack of 
consistency in instrumental responses which could lead to compromised quantitation of positive and 
nondetected results for the affected compound. Nondetected results were considered to be unusable and 
were rejected (UR). 

The continuing calibration Percent Difference (%0) exceeded the 25% quality control limit for 2-hexanone, 
bromomethane, chloroethane, and acetone. Nondetected results reported for these compounds in the 
affected samples were qualified as estimated (UJ). 

The matrix spike/matrix spike duplicate (MS/MSD) analyses displayed low Percent Recoveries (%Rs) for 
trichloroethene, benzene, toluene, and chlorobenzene. Positive results reported for these compounds in the 
affected sample were qualified as estimated (J), and nondetected results were qualified as estimated, (UJ). 

All soil samples were diluted 10-fold. 

No other problems were noted. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs less than the 0.05 quality control limit 
were reported for acetone, 2-butanone, and 2-hexanone. Continuing calibration %Ds for 2-hexanone, 
bromomethane, chloroethane, and acetone exceeded the 25% quality control limit. Methylene chloride was 
detected in laboratory method blanks. 
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Other.Factors Affecting Data Quality: Chloromethane, methylene 
bromodichloromethane were detected in the field quality control blanks. 

chloride, chloroform and 

The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Dana L. Pieto 

Brown & Root Environmental 
Data Validator 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-S8-320-10 
003-S8-320-11 
003-S8-320-12 
003-S8-320-13 
003-S8-0P2-06 
003-S8-0P2-07 
003-S8-0P2-08 
003-88-011-01 

NIROP FRIDLEY 
SDG NO. BRF21 

TA8LE 1 - RECOMMENOATION SUMMARY 

Volatile 

J'.4 
J'.4 
J' 
J' 
J'.4 
J'.4 
J'.2.3.4 
J4 R' 

Accept data, but qualify positive results estimated (U) for methylene chloride as a result of 
laboratory method blank contamination. 

Accept data, but qualify nondetected results as estimated (UJ) for bromomethane and 
chloroethane as a result of continuing calibration %Os greater than 25%. 

Accept data, but qualify positive results estimated (J) for trichloroethene as a result of 
MS/MSO %Rs below the quality control limits. 

Accept data, but qualify nondetected results estimated (UJ) for benzene, toluene, and 
chlorobenzene as a result of MS/MSO %Rs below the quality control limits. 

Accept data, but qualify positive results < CRQL as estimated, (J). 

Reject nondetected results for acetone, 2-butanone, and 2-hexanone asa result of initial 
and continuing calibrations RRFs less than 0.05. 



APPENDIX G 

SUPPORTING INFORMATION FOR 

HUMAN HEALTH RISK ASSESSMENT 



APPENDIXG 

G.1 INDUSTRIAL WORKER SPREADSHEETS 

G.2 MAJOR INFREQUENT CONSTRUCTION WORKER SPREADSHEETS 

G.3 MINOR FREQUENT CONSTRUCTION WORKER SPREADSHEETS 

G.4 SHALLOW ZONE GROUNDWATER SPREADSHEETS 

G.5 INTERMEDIATE ZONE GROUNDWATER SPREADSHEETS 

G.6 DEEP ZONE GROUNDWATER SPREADSHEETS 

G.7 SAMPLE CALCULATIONS 

G.8 SCREENING EVALUATION FOR EXPOSURES TO SURFACE AND 

SUBSURFACE SOIL (0 TO 12 FEET) INDUSTRIAL WORKERS AND 

MINOR FREQUENT CONSTRUCTION WORKERS 
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INDUSTRIAL WORKER SPREADSHEETS 
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If multiple contaminants are present cumulative risk MUST be evaluated. Soil reference values may not be protective of impacts to I 
ecoiogicaireceptorsand to ground water. impacts to ecologicai receptors and/or ground water must be evaiiiated by utiiizing oiher methods. 

Si~-~az~~~;:ue~i ;~~I;; SIIeExpo1d poiiiicob. i (SR:v H~/5Rii j. ~jie ECR J 51l .. E,po5~r"polnilco';ceiit~itlo~x jkRVEC~SRVi. ·r:: --.1 - ., 
iiidlvid"iifCiiemical specific HQ shouid "oi exceed 0.2 (see excepiioiili beiow, e.g. SRVs set at Csatl, cumulative Hi lihould iiot exceed 1 for each larget endpoint. 

II ca';cerris.!<_~"reser nls ~~k per 100,OOoI-.I
r
n!iiYiduOi f" wi!ii as culmu,aii.'; cancer risk iSh.auld noi ;oxceed 1 per _ ji.e., 1E;sj. - .. . . .. _.. _.- . 

- ---RlSi<Ev.I .. 8tIan based on iiidustriiii i.iiiiHiiSii-- Scenario I! : I 
~~~~~==::~t=::~~~~~::::'~~~~~==KI~DgN~~UV~ro~I~~~~~~R~EP~R~O~~R~ES~P~~S~K~IN~~~::~::.~~~~~tJ~~~ct=1~~ 

Acen.phlt1"n~ __ _ 
Anthracene 

Benz.ola]pyrene (or alP equivalents) 
Chry.ono r ._- -- .. 
DibenZiahlanthracono 

~n"--l 

88·30-6 

621-64·7 

87·86-5 

108-95-2 
58-90-2 

150 

3C000 

3100 

12000 

1730 

MPCA Sltlt Respon ... SectIon Or.ft T"r II tndustrilll SRV. (lndu1ot7 .... vg.xls' 

0.000 

0.000 

0.000 

utilized. If> 1 IndlClte. 
utilized. If > 1 Indlclte. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.003 

0.000 0.000 

0.000 

0.000 0.000 

0.000 

0.000 

0.000 0.000 

~~~ ~~~~!!~ !!!!.. 
for free product In loll. 

0.000 0.000 

0.000 

0.003 0.003 

0.000 

0.000 0.000 

0.000 

0.000 0.000 

0.000 

0.000 

0.000 0.000 



1997 Working Draft Tier II Generic --Industrial Human Health-Based Soil Reference Values (SRV) I' j 
- I I [ : : Iii ; i 1 I I 

NOTE: --- -- --. - [Based on LiMrrED im,illipie pathway exposure scenario (i.e., incidental soii/dust ingestion, dermai contact and inhaiation): 
if multiple contaminants are present cumuiative risk MUST be evaiuated. Soil reference vaiiies may not be protective o,impacts to i 
ecoiogic3lreceptors and to ground water. impacts to ecoiogical receptors andior grounii water must be eVaiuateii -- -----other methods. 

-~----=-I =-=;: Sitii Expob~ p~lni cob. iC(SRV H~ /SRV,. ~ii'; ECR j SI;'; Expo.1re pOini concenibiion" L_ Ec~SRV,.' -r -
I~;~~i~~~~~;;;~i~-~~~-i HQ siioiiid iiOt exceed 0.2 (see iixceptions beiow, ".g. sRvii siii at Coat,: cumliiitiva Hi ------ - - ---- -
II per,oo.OOO. Indlvlduiii as weii as cl"niiiii\iY8 cancer risk shoujd n"I exceed' per . -- - r r - I I 

1-

On Indii.triai Lliiid Use -- -------

~~~~~~~~~~~~~~~~ 

",m-"--l· 1~~3,7.II-PoCDF __ 
2.3.4.7.II-PoCDF 

1.~~~.~~_~~~ 
!.~:l.~~.II-HxCDF 

2,~~~II-HxCDF 

!.~,~~~HxCDF 
!.2.3.4.6.7.II-HpCDF _ . 

!,~~,~.~.~.!:IpC~ 
1 ~c3~~}-,-8.9-0~DF __ . 

0 
0 
0 
0 
0 
0 
0 
0 
0 

58-89-9 
133-90-4 
57-74-9 
7S-5-4-8 

1024-57-3 

72-43-5 
8001-3S-2 

0.035 

0.35 
0.0035 
0.007 

0.0007 
0.0035 
0.0035 
0.0035 
0.0035 
0.035 
0.035 
0.35 

12 
380 
175 
36 

9500 
65 

6 

60 

100000 
31 

20 

690 
28 

MPCA Site RetiDOnH Section Draft Tier II Industrial SRV. (lndu10n ... vg.xls) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

0.000 0.000 
0.000 0.000 

I 
Soil Maximum Utilized I 0_000 

I 

0.000 

0.000 

0.000 
0_000 

0.000 

0.000 

0.000 

0.000 
0.000 

0_000 

0.000 

0.000 

0.000 0.000 

0.000 
0_000 

0.000 

0.000 

0.000 

0_000 
0_000 

0.000 

0.000 

0_000 

0_000 

O.OOE+OO 
-NA ~-

--NA 
O.OOE+OO 
O.OOE+OO 

NA 
O.OOE+OO 

Rid Calculation p-oe 4 



i-- L----- .. __ . __ J _ ._ .... _ . .! .... 1_ .L .. _ .... ____ __ ___ _ 
i ~()T~._ . ____ i ~~~!~ _~n ~Po1I~!,~ multiple-"<l~h'J\ICIY exposure scenario (i.e., inci~ental soil/du"st in!lesth~_n, dE!r,mal ~o~~~t<lndi".~alat,ion). 
i If multiple contaminants are present cumulative risk MUST be evaluated. Soil reference values may not be protective of Impacts to I 

i , 
I. 

. -- ---------&"(1 to ground water. Impacts to ecological receptors and/or ground water must be evaiuated byuiiiizing other methods . 
. -. . I J.' : : Iii 1 1 - - 1- -. 1 f -- -I" i 

Polni co~c. i (SRV HQ iSRV,. Slie ECR'; Slle Exposure Poliit Concentration i (SRv ECRiSRV,.' r' 1 
I;C'·i;:-;:;:=='==·::o-'c':-:-=f;.cc-;';; . exceed 0,2 i.ee excepiionsbelow, e.g. SRVs set al Csali, cumliiiiiiveiji"iio,iid nOt eXCeed 'I fOre.ell largeteiidpOlni. 

Indlvldulii as .. iiii as cumulaiive cancer risk shouid noi exceed 'I per (i.e:, 'I E·Sj: .. - , .. 
_--=-':"'_:~_L ___ .J_ - . . . . 
based on Industrial Land Use 

I 
I 

MPCA Sitll Rnpon .. Section Draft TMr n InduIINI SRVICindu10" .. vg.Jds) 
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APPENDIX G.2 

MAJOR INFREQUENT CONSTRUCTION WORKER SPREADSHEETS 



Major Construction/Utility Worker 

Short-term Major Construction/Utility Worker - Subchronic Ingestion of chemicals in soil. 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF)/(8W x AT) 

Variable 

Cs 

IR 

CF 

FI 

EF 

BW 

AT 

NA = Not available 

Definition 

Soil Concentration (mg/kg) 

Ingestion Rate (mg soil/day) 

Conversion Factor (kg/mg) 

Fraction ingested from 

contaminated area 

Exposure Frequency (# days during 

exposure period) 

Body weight (kg) 

Averaging Time (days) 

C = Central Tendency Value 

U = Upper Bound Value 

NIROPEXPa.xls 

Value Utilized Percentile 

Cs (back-calculated) 

480 C 

100E-06 

1.00 NA 

78 NA 

70 C 

91 

25550 

Rationale/Reference 

EPA default for workers involved in construction activities 

6 dlwk for 3 month period 

EPA 1989b 

3 month period 

Cancer Evaluation AT = 70 year lifetime 

8/12/98 



Major Construction/Utility Worker 

Short-term Major Construction/Utility Worker - Subchronic Dermal contact with chemicals in soil. 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF)/(BW x AT) 

Variable Definition Variable Utilized Percentile 

Cs Soil Concentration Cs back-calculated 

CF Conversion Factor (kg/mg) 1.00E-06 

SA Skin surface area potentially in 4900 C 

contact with dustlsoil (cm2) 

AF Skin Adherence factor (mg/cm2) 0.3 C 

ABS Absorption factor Chemical Specific 

EF Exposure Frequency (# days during 78 NA 

exposure period) 

BW Body Weight (kg) 70 C 

AT Averaging time (days) 91 

25550 

NA = Not available 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 

NIROPEXPa.xls 

Rationale/Reference 

25% of ave total body surface area (19400 cm2) 

(equivalent to hands, arms and part of head) 

Outdoor worker (Kissel et aI., as cited in EPA 1995 Draft and 

EPA 1992) 

6 d/wk for 3 month period 

3 month period 

Cancer Evaluation AT = 70 year lifetime 

8/12/98 



Major Construction/Utility Worker 

Calculation of Volatilization Factor (VF) 

Variable 

VF 

(O/C) 

Da 

Pw 

Pa 

Pt 

Om 

B 

Ps 

Di 

Ow 

H 

H' 

Kd 

Koc 

Dc 

T 

NOTE: 

NIROPEXPa.xls 

VF (m3/kg) = (a/C) x [(3.14 x Da x T)'0.5/(2 x B x Da)) x 10-4 m2/cm2 

Definition 

Volatilization Factor (m3/kg) 

Inverse of the mean concentration at the center of a 

source (g/m2-s per kg/m3) (use site-specific area 

~ available) 

Variable Utilized 

back-calculated 

46 

Apparent Diffusivity (cm2/s) Chemicat Specific 

= (((Pa'(1013) x Di x H) + (Pw'(10/3) x Ow)) I Pt'21/(B x Kd t Pw + Pa x H) 

Water filled soil porosity 

= (Om x B) 

Air filled soil porosity 

=Pt-Pw 

Total soil porosity 

=1 - (B/Ps) 

Soil moisture content (cm3-water/g·soil) 

Dry soil bulk density (g/cm3) 

soil particle density (glcm3) 

Diffusivity in air (cm2/s) 

Diffusivity in water (cm2/s) 

Henry's constant ( atm - m3/mol) 

dimensionless Henry's constant 

= H x41 

Soil-water partition coefficient (cm3/g) 

=Kocx Dc 

Organic carbon partition coefficient (cm3/g) 

OrganiC carbon content of soil 

Exposure interval (5) 

015 

0.28 

0.43 

01 

1.5 

265 

Chemical Spec~ic 

Chemical SpecifiC 

Chemical SpecifiC 

Chemical Specific 

Chemical Specific 

Chemical Specific 

0.005 

7.B6E+06 

Rationate/Reference 

EPA Technical Background Document for 5515 (1996) 

Approx. 90th percentile for annual averages - - used in 

combination w~h only warmer months of the year. 

EPA Region IX PRG table 

Calculated 

Calculated 

Calculated 

Default, use s~e specific ~ available. 

EPA Technical Background Document for 5515 (1996) 

EPA Technical Background Document for 5515 (1996) 

EPA Region IX PRG table 

EPA Region IX PRG table 

EPA Region IX PRG table 

Calculated 

Calculated 

EPA Region IX PRG table 

Default, use site specific ~ available. 

Assumes 3 month exposure period 

8/12198 



Major Construction/Utility Worker 

Short-term Major Construction/Utility Worker - Subchronic Air Concentration Estimation 

Noncancer Evaluation: Air Cone (mg/m3) = [Cs x (1NF + 1/PEF) x EF)/AT 

Variable 

Cs 

1NF 

1/PEF 

EF 

AT 

Definition 

Soil Concentration 

Inverse of the volatiliaztion factor 

(kg/m3) 

Inverse of the particulate emission factor 

(kg/m3) 

Exposure Frequency (# days during 

exposure period) 

Averaging time (days) 

NA = Not available 

Variable Utilized Percentile 

Cs back-calculated 

Chemical specific calculation 

4.00E-08 NA 

78 

91 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 

NIROPEXPa.xls 

Rationale/Reference 

EPA Methodology 

Assume construction conditions 

(activity occurring on bare excavated soil, etc.) 

6 dlwk for 3 month period 

3 month period 

8112198 



Major Construction/Utility Worker 

Calculation of soil saturation limit (volatilization model is only applicable if Cs is < Csat) 

Csat (mg/kg) = (S/B) x [(Kd x B) + Pw + (H' x Pall 

Variable 

Csat 

Kd 

Koc 

OC 

S 

B 

Pw 

Pt 

Ps 

Pa 

o 

Om 

Defin~ion 

Soil Saturation Concentration (mg/kg) 

Soil water partiction coefficient (Vkg) 

= Koc x OC 

Organic carbon partition coefficient (I/kg) 

Organic carbon content of soil 

Solubil~y in water (mg/I ) 

Soil bulk dens~y (kg/I) 

Water filled soil porosity (unitless) 

=Pt- Pa 

Total soil poros~y (unities!;) 

=1- B/Ps 

Tnue soil dens~y or particulate denSity (kg/I) 

Air-filled soil poroMy (un~less) 

= Pt- 0 

Average unsaturated zone soil gravimetric water content 

(L waterlL soil) =Om x BlOw 

Average unsaturated zone soil gravimetric water content 

(kg waterlkg soil) 

Ow Dens~y of water (kg waterlL water) 

H 

H' 

Henry's constant ( atm - m3/mol) 

Modified Henry's constant (atm-m3/mol) 

=41 x H 

Variable Utilized 

Csat back-calculated 

S~e-Specific 

Chemical Specific 

0.005 

Chemical Specific 

1.5 

0.15 

0.43 

2.65 

0.28 

0.15 

0.1 

Chemical Specific 

Chemical Specific 

Rationale/Reference 

EPA defaun (EPA 1993) 

EPA defaun (EPA 1993) 

EPA defaun (EPA 1993) 

Csat for each contaminant Is the concentration at which the adsorptive IIm~ of the soil plus the theorectlcal dissolution lim~ of the contaminant in the available soli moisture has been 

reached. Concentrations> Csat indicates '1ree phase" contaminants wfthin the soil matrix. The equation presented here is a modiflCStion of the equation presented in Part BRAGS 

guidance. The above equation takes into account the amount of contaminant that is in vapor phase in the pore spaces of the soil. 

NIROPEXPa.xls 8/12198 



Major Construction/Utility Worker 

VF (m3/kg) = (Q/C) x [(3.14 x Da x T)IIO.S/(2 x B x Da)) x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2fs) (cm2fs) (cm2fs) (cm3fg) (cm3/g) (atm-m3f VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium ill 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 307E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 1.00E-01 1.10E-05 4.19E-05 2.20E+OO 1.10E-02 2.10E-05 1.1BE+03 

Benzene B.BOE-02 9.BOE-06 2.26E-03 6.50E+01 3.25E-01 5.50E-03 1.60E+02 

Bromomethane (methyl bro 1.00E-01 1.20E-05 1.70E-03 1.30E+02 6.50E-01 6.20E-03 1.B5E+02 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

VF (m3/kg) = (O/C) x [(3 14 x Da x T)"0.5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Di Ow Da Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide 1.10E-01 1.00E-05 6.23E-03 5.40E+01 2.70E-01 1.20E-02 9.66E+01 

Chlorobenzene 7.20E-02 6.BOE-06 3.27E-04 3.30E+02 1.65E+OO 3.70E-03 4.21E+02 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 7.BOE+03 3.90E+01 1.30E-05 #DIVlO! 

Dibutyl phthalate 

1,1 - Dichloroethane 9.10E-02 1.10E-05 3.02E-03 3.00E+01 1.50E-01 4.30E-03 1.39E+02 

1,2 - Dichloroethylene (mix 7.90E-02 1.10E-05 2.55E-03 5.90E+01 2.95E-01 6.60E-03 1.51E+02 

Dichloromethane (methylen 1.00E-01 1.17E-05 3.46E-03 B.BOE+OO 4.40E-02 2.60E-03 1.30E+02 

Di(2 - ethylhexyl)phthalate (bis-ethylhexyl phthalate) 

Di - n - octyl phthalate 1.51E-02 3.5BE-06 5.57E-12 B.OOE+07 4.00E+05 6.6BE-05 3.23E+06 

Ethyl benzene 7.90E-02 7.BOE-06 1.0BE-03 2.20E+02 1.10E+OO 7.90E-03 2.32E+02 

Methyl ethyl ketone (2-buta 9.00E-02 9.BOE-06 4.3BE-05 4.50E+OO 2.25E-02 2.70E-05 1.15E+03 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MI 7.50E-02 7.BOE-06 3.06E-05 1.30E+02 6.50E-01 1.40E-04 1.3SE+03 

PAHs (Polynuclear Aromatic Hydrocarbons) O.OOE+OO O.OOE+OO O.OOE+OO #DIV/O! 

Acenaphthene 6.40E-02 7.70E-06 7.26E-06 4.60E+03 2.30E+01 1.20E-03 2.S3E+03 

Acenaphthylene 4.39E-02 7.07E-06 3.13E-07 7.00E+03 3.50E+01 1.14E-04 1.36E+04 

Anthracene 5.BOE-02 7.70E-06 6.69E-OS 1.30E+04 6.50E+01 3.40E-05 2.95E+04 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g, h, i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 6.10E-02 7.90E-06 2.60E-07 7.90E+03 3.95E+01 7.70E-05 1.49E+04 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

VF (m3/kg) = (a/C) x [(3.14 x Da x T)1I0.5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3fg) (atm-m3! VF 
mol) (m3!kg) 

Indeno[1,2,3-cd]pyrene 

2-Methylnaphthalene 

Naphthalene S.90E-02 7.50E-OS 2.9SE-05 1.30E+03 S.50E+00 1.30E-03 1.40E+03 

Phenanthrene 

Pyrene 2.70E-02 7.20E-OS 1.0SE-09 1.20E+05 S.00E+02 1.00E-05 2.34E+05 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 7.10E-02 8.00E-OS 1.8SE-04 3.S0E+02 1.80E+OO 2.30E-03 5.59E+02 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-OS 1.01 E-03 S.SOE+02 3.30E+00 2.30E-02 2.40E+02 

Toluene 7.80E-02 8.S0E-OS 7.75E-04 2.S0E+02 1.30E+OO S.SOE-03 2.74E+02 

1,1,1 - Trichloroethane 8.00E-02 8.80E-OS 5.S1E-04 1.50E+02 7.50E-01 2.80E-03 3.22E+02 

Trichloroethylene (TCE) 8.10E-02 9.1OE-OS 1.92E-03 1.30E+02 S.50E-01 8.90E-03 1.74E+02 

Xylenes (mixed) 7.20E-02 8AOE-OS S.22E-04 2AOE+02 1.20E+OO 5.30E-03 3.0SE+02 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

Csat (mg/kg) = (S/B) x [(Kd x B) + Pw + (H' x Pa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (Itkg) (mgtl) (alm-m3t (mgtkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 2.20E+OO 1.00E+06 2. 1 OE-05 111163 

Benzene 6.50E+01 1.80E+03 5.50E-03 842 

Bromomelhane (methyl bro 1.30E+02 1.80E+04 6.20E-03 14366 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

Csat (mg/kg) = (S/B) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m31 (mg/kg) 

mol) 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide S.4OE+Ol 2.90E+03 1.20E-02 1343 

Chlorobenzene 3.30E+02 4.70E+02 3.70E-03 836 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstitute 7.80E+03 3.10E+00 1.30E-OS 121 

Dibutyl phthalate 

1,1 - Dichloroethane 3.00E+Ol S.SOE+03 4.30E-03 lSS9 

1,2 - Dichloroethylene (mix S.90E+Ol 6.30E+03 6.60E-03 2811 

Dichloromethane (methylen 8.80E+00 1.32E+04 2.60E-03 2167 

Di(2 - ethylhexyl)phthalate ( O.OOE+OO O.OOE+OO O.OOE+OO 0 

Di - n - oc1yl phthalate 8.00E+07 2.00E-02 6.68E-OS 8000 

Ethyl benzene 2.20E+02 1.S0E+02 7.90E-03 189 

Methyl ethyl ketone (2-buta 4.S0E+00 2.70E+OS 2.70E-OS 33132 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MI 1.30E+02 1.90E+04 1.40E-04 14271 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 4.60E+03 3.90E+00 1.20E-03 90 

Acenaphthylene 7.00E+03 3.93E+00 1.14E-04 138 

Anthracene 1.30E+04 7.S0E-02 3.40E-OS S 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g, h,i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 7.90E+03 9.00E+Ol 7.70E-OS 3S64 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

NIROPEXPa.xls 

Csat (mg/kg) = (S/B) X [(Kd X B) + Pw + (H' X Pa)) 

Calculation of Soil Saturation Limit 

Chemical 

Koc 

(lIkg) 

S H 
(mgtl) (atm-m3t 

mol) 

Indeno[1,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

1.30E+03 2.40E+02 1.30E-03 

Pyrene 1.20E+05 1.00E+02 1.00E-05 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 3.60E+02 6.80E+02 2.30E-03 

Tetrachloroethylene (PCE) 6.60E+02 1.50E+02 2.30E-02 

Toluene 2.60E+02 8.80E+02 6.60E-03 

1,1,1 - Trichloroethane 1.50E+02 9.80E+02 2.80E-03 

Trichloroethylene (TCE) 1.30E+02 1.00E+03 8.90E-03 

Xylenes (mixed) 2.40E+02 2.00E+02 5.30E-03 

Csat 

(mgtkg) 

1586 

60010 

1304 

537 

1277 

854 

819 

268 

8112198 



Major Construction/Utility Worker 

Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

NIROPEXPa.xls 

Cs IR 

(mg/kg) (mg soil/d) 

7830.000 

3.400 

13.800 

201.000 

0.700 

0.750 

46500.000 

91.000 

618.000 

11.400 

1360.000 

48400000 

733.000 

20000.000 

2490.000 

0.320 

33.500 

1350.000 

1.300 

487.000 

0.240 

35.600 

479.000 

1.700 

0.024 

0.002 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

100E-06 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1 00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 
(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

4.60E-02 

2.00E-05 

8.11E-05 

1.18E-03 

4.11E-06 

4.41 E-06 

2.73E-01 

5.35E-04 

3.63E-03 

6.70E-05 

7.99E-03 

2.84E-01 

4.31E-03 

1.18E-01 

1.46E-02 

1.88E-06 

1.97E-04 

7.93E-03 

7.64E-06 

2.86E-03 

1.41E-06 

2.09E-04 

2.82E-03 

9.99E-06 

1.41 E-07 

1.18E-08 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

1.64E-04 

7.12E-08 

2.89E-07 

4.21E-06 

1.47E-08 

1.57E-08 

9.73E-04 

1.90E-06 

1.29E-05 

2.39E-07 

2.85E-05 

1.01E-03 

1.53E-05 

4.19E-04 

5.21E-05 

6.70E-09 

7.01E-07 

2.83E-05 

2.72E-08 

1.02E-05 

5.02E-09 

7.45E-07 

1.00E-05 

3.56E-08 

5.02E-10 

4.19E-11 

8112198 



Major Construction/Utility Worker 

Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestion 

Chemical 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide 

Chlorobenzene 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 

Di - n - octyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanon 

Methyl isobutyl ketone (MIBK)(4-meth 

Cs 

(mg/kg) 

3.SOO 

0.530 

0.014 

11.000 

0.250 

0.140 

0.011 

15.000 

4.400 

0.084 

0.720 

0.210 

0.02S 

0.150 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.S50 

Acenaphthylene 0.7S0 

Anthracene 0.S40 

Benz[a]anthracene 3.500 

Benzo[b]fluoranthene 

Benzo(g,h,i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 

NIROPEXPa.xls 

3.SOO 

0.820 

1.300 

1.700 

1.700 

0.400 

5.S00 

0.7S0 

IR 

(mg soil/d) 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

100E-OS 

100E-OS 

1.00E-OS 

100E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1,00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1,00E-OS 

1.00E-OS 

1.00E-OS 

, 1.00E-OS 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

2.12E-05 

3.12E-06 

8.23E-08 

O.OOE+OO 

S.47E-05 

1.47E-OS 

8.23E-07 

S.47E-08 

8.82E-05 

O.OOE+OO 

2.59E-05 

4.94E-07 

4.23E-06 

1.23E-06 

1.53E-07 

8.82E-07 

3.82E-OS 

4. 47E-06 

3.7SE-06 

2.0SE-05 

2.12E-05 

4.82E-06 

7.S4E-OS 

9.99E-OS 

9.99E-OS 

2.35E-OS 

3.29E-05 

4.47E-OS 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

7.54E-08 

1.11E-08 

2.93E-10 

O.OOE+OO 

2.30E-07 

5.23E-09 

2.93E-09 

2.30E-10 

3.14E-07 

O.OOE+OO 

9.21E-08 

1.7SE-09 

1.51E-08 

4.40E-09 

5.44E-10 

3.14E-09 

1.3SE-08 

1.59E-08 

1.34E-08 

7.33E-08 

7. 54E-08 

1.72E-08 

2.72E-08 

3. 56E-08 

3.5SE-08 

8.37E-09 

1.17E-07 

1.59E-OB 

8112198 



Major Construction/Utility Worker 

Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestion 

Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Indeno[1,2,3-cd)pyrene 1.100 480 1.00E-06 1.00 78 70 91 6.47E-06 25550 2.30E-08 

2-Methylnaphthalene 1.000 480 1.00E-06 1.00 78 70 91 5.88E-06 25550 2.09E-08 

Naphthalene 2.300 480 1.00E-06 1.00 78 70 91 1.35E-05 25550 4.81E-08 

Phenanthrene 5.000 480 1.00E-06 1.00 78 70 91 2.94E-05 25550 1.05E-07 

Pyrene 4.800 480 1.00E-06 1.00 78 70 91 2.82E-05 25550 1.00E-07 

PCBs (Polychlorinated Biphenyls) 0.440 480 1.00E-06 1.00 78 70 91 2.59E-06 25550 9.21E-09 

Pentachlorophenol 0.050 480 1.00E-06 1.00 78 70 91 2.94E-07 25550 1.05E-09 

Phenol 0.120 480 1.00E-06 1.00 78 70 91 7.05E-07 25550 2.51E-09 

Styrene 0.054 480 1.00E-06 1.00 78 70 91 3.17E-07 25550 1.13E-09 

Tetrachloroethylene (PCE) 0.760 480 1.00E-06 1.00 78 70 91 4.47E-06 25550 1.59E-08 

Toluene 1.000 480 1.00E-06 1.00 78 70 91 5.88E-06 25550 2.09E-08 

1,1,1 - Trichloroethane 0.056 480 1.00E-06 1.00 78 70 91 3.29E-07 25550 1.17E-09 

Trichloroethylene (TCE) 1.100 480 1.00E-06 1.00 78 70 91 6.47E-06 25550 2.30E-08 

Xylenes (mixed) 7.300 480 1.00E-06 1.00 78 70 91 4.29E-05 25550 1.53E-07 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

OrganiCS 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

Butyl benzylphthalate 

NIROPEXPa.xls 

Cs 

(mg/kg) 

7830.00 

3.40 

13.80 

201.00 

0.70 

0.7S 

46S00.00 

91.00 

618.00 

11.40 

1360.00 

48400.00 

733.00 

20000.00 

2490.00 

0.32 

33.S0 

13S0.00 

1.30 

487.00 

0.24 

3S.60 

479.00 

1.70 

0.02 

0.00 

3.60 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

100E-06 

100E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 
(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

NA 

NA 

0.000 

0.001 

O.OSO 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.100 

0.010 

O.OSO 

0.100 

EF 

(daylyr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 
(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncareln 

Intake 

(mg/kg-d) 

1.41E-04 

6.12E-08 

7.4SE-06 

3.62E-06 

1.26E-08 

1.3SE-07 

NA 

1.64E-OS 

1.11E-04 

2.0SE-06 

2.4SE-04 

NA 

NA 

O.OOE+OO 

4.48E-OS 

2.88E-07 

6.03E-06 

NA 

2.34E-07 

NA 

4.32E-08 

6.41E-06 

8.62E-OS 

3.06E-06 

4.32E-09 

1.80E-09 

6.48E-06 

AT 
(days) 

(Careln) 

2S550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Careln 

Intake 

(mg/kg-d) 

5.02E-07 

2.18E-10 

2.65E-08 

1.29E-08 

4.49E-11 

4.81E-10 

NA 

5.83E-08 

3.96E-07 

7.31E-0.9 

8.72E-07 

NA 

NA 

O.OOE+OO 

1.60E-07 

1.03E-09 

2.15E-08 

NA 

8.33E-10 

NA 

1.54E-10 

2.28E-08 

3.07E-07 

1.09E-08 

1.54E-11 

6.41E-12 

2.31E-08 

8112198 



Major Construction/Utility Worker 

Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxA T) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs 

Chemical (mg/kg) 

Carbazole 0.53 

Carbon Disulfide 0.01 

Chi oro benzene 0.00 

4-Chloro-3-methylphenol 11.00 

Dibenzofuran (unsubstituted) 0.25 

Dibutyl phthalate 0.14 

1,1 - Dichloroethane 0.01 

1,2 - Dichloroethylene (mixed isomers) 15.00 

Dichloromethane (methylene chloride) 0.00 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 4.40 

Di - n - octyl phthalate 0.08 

Ethyl benzene 0.72 

Methyl ethyl ketone (2-butanone) 0.21 

Methyl butyl ketone (MBK)(2-hexanone 0.03 

Methyl isobutyl ketone (MIBK)(4-methy 0.15 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.65 

Acenaphthylene 0.76 

Anthracene 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g,h,i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 

Indeno[1,2,3-cd]pyrene 

2-Methylnaphthalene 

NIROPEXPa.xls 

0.64 

3.50 

3.60 

0.82 

1.30 

1.70 

1.70 

0.40 

5.60 

0.76 

1.10 

1.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 

(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.100 

0.050 

0.050 

NA 

0.100 

0.100 

0.050 

0.050 

0.050 

0.050 

0.100 

0.050 

0.100 

NA 

0.050 

0.050 

NA 

0.100 

0.130 

0.130 

NA 

0.130 

0.130 

0.130 

0.130 

0.130 

0.100 

0.130 

NA 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 
(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

9.54E-07 

1.26E-08 

O.OOE+OO 

NA 

4.50E-07 

2.52E-07 

9.90E-09 

1.35E-05 

O.OOE+OO 

3.96E-06 

1.51E-07 

6.48E-07 

3.78E-07 

NA 

1.35E-07 

5.85E-07 

NA 

1.15E-06 

8.19E-06 

8.42E-06 

NA 

3.04E-06 

3.98E-06 

3.98E-06 

9.36E-07 

1.31E-05 

1.37E-06 

2.57E-06 

NA 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

3.40E-09 

4.49E-ll 

O.OOE+OO 

NA 

1.60E-09 

8.98E-l0 

3.53E-11 

4.81E-08 

O.OOE+OO 

1.41E-08 

5.39E-l0 

2.31E-09 

1.35E-09 

NA 

4.81E-l0 

2.0BE-09 

NA 

4. 1 OE-09 

2.92E-OB 

3.00E-OB 

NA 

1.0BE-OB 

1.42E-OB 

1.42E-OB 

3.33E-09 

4.67E-OB 

4.B7E-09 

9. 17E-09 

NA 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Naphthalene 2.30 4900 1.00E-OS 0.30 0.050 78 70 91 2.07E-OS 25550 7.37E-09 

Phenanthrene 5.00 4900 1.00E-OS 0.30 NA 78 70 91 NA 25550 NA 

Pyrene 4.80 4900 1.00E-OS 0.30 0.100 78 70 91 8.S4E-OS 25550 3.08E-08 

PCBs (Polychlorinated Biphenyls) 0.44 4900 1.00E-OS 0.30 0.150 78 70 91 1.19E-OS 25550 4.23E-09 

Pentachlorophenol 0.05 4900 1.00E-OS 0.30 0.250 78 70 91 2.25E-07 25550 8.01E-10 

Phenol 0.12 4900 1.00E-OS 0.30 0.800 78 70 91 1.73E-OS 25550 S.15E-09 

Styrene 0.05 4900 1.00E-OS 0.30 0.050 78 70 91 4.8SE-08 25550 1.73E-10 

Tetrachloroethylene (PCE) 0.7S 4900 1.00E-OS 0.30 0.050 78 70 91 S.84E-07 25550 2.44E-09 

Toluene 1.00 4900 1.00E-OS 0.30 0.050 78 70 91 9.00E-07 25550 3.21E-09 

1 ,1 ,1 - Trichloroethane O.OS 4900 1.00E··OS 0.30 0.050 78 70 91 5.04E-08 25550 1.80E-10 

Trichloroethylene (TCE) 1.10 4900 1.00E-OS 0.30 0.050 78 70 91 9.90E-07 25550 3.53E-09 

Xylenes (mixed) 7.30 4900 100E-OS 0.30 0.050 78 70 91 S.57E-OS 25550 2.34E-08 
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Major Construction/Utility Worker 

Major Construction Worker Table 3. Calculation of subchronic average air concentration 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (daylyr) (days) Air Conc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganics 

Aluminum 7830.00 0.00000004 78 91 2.68E-04 25550 9.56E-04 

Antimony 3.40 0.00000004 78 91 1.17E-07 25550 4.15E-07 

Arsenic 13.80 0.00000004 78 91 4.73E-07 25550 1.69E-06 

Barium 201.00 0.00000004 7B 91 6.89E-06 25550 2.45E-05 

Beryllium 0.70 0.00000004 78 91 2.40E-OB 25550 8.55E-OB 

Cadmium 0.75 0.00000004 78 91 2.57E-08 25550 9.16E-OB 

Calcium 46500.00 0.00000004 78 91 1.59E-03 25550 5.68E-03 

Chromium III 91.00 0.00000004 78 91 3.12E-06 25550 1.11E-05 

Chromium VI 618.00 0.00000004 78 91 2.12E-05 25550 7.55E-05 

Cobalt 11.40 0.00000004 78 91 3.91E-07 25550 1.39E-06 

Copper 1360.00 0.00000004 78 91 4.66E-05 25550 1.66E-04 

Iron 48400.00 0.00000004 78 91 1.66E-03 25550 5.91E-03 

Lead 733.00 0.00000004 78 91 2.51E-05 25550 8.95E-05 

Magnesium 20000.00 0.00000004 78 91 6.86E-04 25550 2.44E-03 

Manganese 2490.00 0.00000004 7B 91 8.54E-05 25550 3.04E-04 

Mercury (inorganic) 0.32 5.02E-04 0.00000004 78 91 1.3BE-04 25550 4.91E-04 

Nickel 33.50 0.00000004 78 91 1.15E-06 25550 4.09E-06 

Potassium 1350.00 0.00000004 78 91 4.63E-05 25550 1.65E-04 

Selenium 1.30 0.00000004 78 91 4.46E-08 25550 1.59E-07 

Sodium 487.00 0.00000004 78 91 1.67E-05 25550 5.95E-05 

Thallium 0.24 0.00000004 78 91 8.23E-09 25550 2.93E-OB 

Vanadium 35.60 0.00000004 78 91 1.22E-06 25550 4.35E-06 

Zinc 479.00 0.00000004 78 91 1.64E-05 25550 5.85E-05 

Organics 

Acetone 1.70 B.50E-04 0.00000004 78 91 1.24E-03 25550 4.41E-03 

Benzene 0.02 6.24E-03 0.00000004 78 91 1.28E-04 25550 4.57E-04 

Bromomethane (methyl bromide) 0.00 5.41 E-03 0.00000004 78 91 9.27E-06 25550 3.30E-05 

Butyl benzylphthalate 3.60 0.00000004 78 91 1.23E-07 25550 4.40E-07 

Carbazole 0.53 0.00000004 78 91 1.82E-08 25550 6.47E-OB 
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Major Construction Worker Table 3. Calculation of subchronic average air concentration 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (days) Air Conc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Carbon Disulfide 0.01 1.04E-02 0.00000004 78 91 1.24E-04 25550 4.43E-04 

Chlorobenzene 0.00 2.37E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

4-Chloro-3-methylphenol 11.00 0.00000004 78 91 3.77E-07 25550 1.34E-06 

Dibenzofuran (unsubstituted) 0.25 0.00000004 78 91 8.57E-09 25550 3.05E-08 

Dibutyl phthalate 0.14 0.00000004 78 91 4.80E-09 25550 1.71E-08 

1,1 - Dichloroethane 0.01 7.21E-03 0.00000004 78 91 6.80E-05 25550 2.42E-04 

1,2 - Dichloroethylene (mixed isomers) 15.00 6.63E-03 0.00000004 78 91 8.53E-02 25550 3.04E-01 

Dichloromethane (methylene chloride) 0.00 7.72E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 4AO 0.00000004 78 91 1.51 E-07 25550 5.37E-07 

Di - n - oetyl phthalate 0.08 3.10E-07 0.00000004 78 91 2.52E-08 25550 8.97E-08 

Ethyl benzene 072 4.32E-03 0.00000004 78 91 2.66E-03 25550 9.49E-03 

Methyl ethyl ketone (2-butanone) 0.21 8.68E-04 0.00000004 78 91 1.56E-04 25550 5.57E-04 

Methyl butyl ketone (MBK)(2-hexanon 0.03 0.00000004 78 91 8.91E-10 25550 3.17E-09 

Methyl isobutyl ketone (MIBK)(4-meth 0.15 7.26E-04 0.00000004 78 91 9.34E-05 25550 3.33E-04 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.65 3.54E-04 0.00000004 78 91 1.97E-04 25550 7.02E-04 

Acenaphthylene 0.76 7.34E-05 0.00000004 78 91 4.78E-05 25550 1.70E-04 

Anthracene 0.64 3AOE-05 0.00000004 78 91 1.86E-05 25550 6.64E-05 

Benz[a)anthracene 3.50 0.00000004 78 91 1.20E-07 25550 4.27E-07 

Benzo[b)fluoranthene 3.60 0.00000004 78 91 1.23E-07 25550 4.40E-07 

Benzo(g ,h, i)perylene 0.82 0.00000004 78 91 2.81E-08 25550 1.00E-07 

Benzo[k)fluoranthene 1.30 0.00000004 78 91 4.46E-08 25550 1.59E-07 

Benzo(a)pyrene 1.70 0.00000004 78 91 5.83E-08 25550 2.08E-07 

Chrysene 1.70 0.00000004 78 91 5.83E-08 25550 2.08E-07 

Dibenz[ah)anthracene OAO 0.00000004 78 91 1.37E-08 25550 4.88E-08 

Fluoranthene 5.60 0.00000004 78 91 1.92E-07 25550 6.B4E-07 

Fluorene 0.76 6.70E-05 0.00000004 78 91 4.37E-05 25550 1.55E-04 

Indeno[1,2,3-cd)pyrene 1.10 0.00000004 78 91 3.77E-08 25550 1.34E-07 

2-Methylnaphthalene 1.00 0.00000004 78 91 3.43E-08 25550 1.22E-07 

Naphthalene 2.30 7.15E-04 0.00000004 78 91 1.41E-03 25550 5.02E-03 

Phenanthrene 5.00 0.00000004 78 91 1.71E-07 25550 6.11E-07 
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Major Construction Worker Table 3. Calculation of subchronic average air concentration 

Cs lNF lIPEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (daylyr) (days) Air Conc (days) Air Cone 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 4.80 4.27E-06 0.00000004 78 91 1.77E-05 25550 6.32E-05 

PCBs (Polychlorinated Biphenyls) 0.44 0.00000004 78 91 1.51 E-08 25550 5.37E-08 

Pentachlorophenol 0.05 0.00000004 78 91 1.71 E-09 25550 6.11E-09 

Phenol 0.12 0.00000004 78 91 4.11E-09 25550 1.47E-08 

Styrene 0.05 1.79E-03 0.00000004 78 91 8.29E-05 25550 . 2.95E-04 

Tetrachloroethylene (PCE) 0.76 4.17E-03 0.00000004 78 91 2.72E-03 25550 9.68E-03 

Toluene 1.00 3.65E-03 0.00000004 78 91 3.13E-03 25550 1.12E-02 

1,1,1 - Trichloroethane 0.06 3.11E-03 0.00000004 78 91 1.49E-04 25550 5.32E-04 

Trichloroethylene (TCE) 1.10 5.76E-03 0.00000004 78 91 5.43E-03 25550 1.93E-02 

Xylenes (mixed) 7.30 3.27E-03 0.00000004 78 91 2.05E-02 25550 7.29E-02 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical SubRro Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRfC AirConc Total Pathway 

(mgl1cg-d) (mgl1cg/d) MF(a) HQ (mgl1cg/d) AF(b) HQ (mg/m3) (mg/m3) HQ HQ 

Inorganlcs 

Aluminum l.ooE+OO 4.60E-02 100 0046 77% 1.41E-04 0.01 0.014 23% NA 2.6BE-04 0.060 

Antimony 4.ooE-04 2.ooE-OS 1.00 O.OSO 93% 6.12E-OB O.OS 0.003 6% 2.00E-04 1.17E-07 0.001 1% 0.054 

Arsenic 3.00E-04 B.llE-OS 1.00 0.270 91% 7.4SE-06 0.90 0.02B 9% NA 4.73E-07 0.29B 

Barium 7.00E-02 UBE-03 1.00 0.017 B7% 3.62E-06 O.OS 0.001 S% S.ooE-03 6.B9E-06 0.001 7% 0.019 

Beryllium S.ooE-03 4.11E-06 1.00 0001 77% 1.2SE-OB 0.01 0.000 23% NA 2.40E-OB 0.001 

Cadmium 1.00E-03 4.41E-06 1.00 0.004 94% 1.3SE-07 1.00 0.000 3% 2.00E-04 2.S7E-OB 0.000 3% O.OOS 

Calcium NA 2.73E-Ol NA NA NA NA I.S9E-03 

Chromium III 1.00E+OO S.3SE-04 1.00 0.001 62% 1.64E-OS 0.05 0.000 38% NA 3.12E-06 0.001 

Chromium VI 2.00E-02 3.63E-03 1.00 0.IB2 13% 1.11E-04 O.OS 0.111 B% 2.00E-OS 2.12E-OS 1.0S9 7B% 1.3S2 

Cobalt 6.00E-02 6.70E-05 100 0.001 B% 2.0SE-06 0.50 0.000 0% 3.00E-OS 3.91E-07 0.013 92% 0.014 

Copper 3.70E-02 7.99E-03 . 1.00 0216 9S% 2ASE-04 0.60 0.011 S% NA 4.66E-OS 0.227 

Iron NA 2.B4E-Ol NA NA NA NA 1.66E-03 

Lead NA 4.31E-03 000 NA 0.00 NA 2.S1E-05 

Magnesium NA 1.1BE-01 000 O.OOE+OO 0.00 NA S.B6E-04 

Manganese 1.40E-OI 1.46E-02 1.00 o lOS 94% 4.4BE-OS O.OS 0.006 6% NA B.54E-OS 0.111 

Mercury (inorganic) 3.00E-03 I.BBE-06 100 0001 0% 2.BBE-07 0.20 0.000 0% 3.00E-04 1.3BE-04 0.4S9 100% 0.460 

Nickel 2.00E-02 1.97E-04 100 0010 62% 6.03E-06 0.05 0.006 3B% NA 1.1SE-OS O.o1B 

Potassium NA 7.93E-03 NA NA NA NA 4.63E-OS 

Selenium S.OOE-03 7.64E-06 1.00 0.002 97% 2.34E-07 0.90 0.000 3% NA 4.46E-OB 0.002 

Sodium NA 2.B6E-03 NA NA NA NA I.S7E-OS 

Thallium B.OOE-04 1.41E-06 100 0.002 97% 4.32E-OB 0.90 0.000 3% NA B.23E-09 0.002 

Vanadium 7.00E-03 2.09E-04 1.00 0.030 77% 6.4IE-OS 0.10 0.009 23% NA 1.22E-OS 0.039 

Zinc 3.00E-OI 2.B2E-03 1.00 0.009 91% B.62E-OS 0.30 0.001 9% NA 1.64E-OS 0.010 

Organics 

Acetone l.ooE+OO 9.99E-06 1.00 0.000 19% 3.OSE-OS 0.90 0.000 6% 3.IOE+OI 1.24E-03 0.000 7S% 0.000 

Benzene NA 1.4IE-07 1.00 4.32E-09 0.90 S.ooE-02 1.2BE-04 0.002 100% 0.002 

Bromomethane (methyl bromide) 3.00E-03 1.1BE-OB 1.00 0.000 B% I.BOE-09 0.90 0.000 1% 2.00E-OI 9.27E-OS 0.000 91% 0.000 

Butyl benzylphthalate 2.00E+00 2.12E-OS 1.00 0.000 7S% S.4BE-OS 0.90 0.000 25% NA 1.23E-07 0.000 

Carbazole NA 3.12E-06 1.00 9.54E-07 0.90 NA I.B2E-OB 

Carbon Disulfide 1.00E-OI B.23E-OB 1.00 0.000 0% 1.26E-OB 0.90 0.000 0% 7.ooE-01 1.24E-04 0.000 99% 0.000 

Chlorobenzene 4.00E-Ol O.OOE+oo 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIV/OI 2.00E-OI O.OOE+OO 0.000 IIDIV/o! 0.000 

4-Chloro-3-methylphenol NA 6.47E-OS NA NA NA NA 3.77E-07 

Dibenzofuran (unsubstituled) 4.00E-03 IA7E-OS 100 0.000 7S% 4.50E-07 0.90 0.000 2S% NA B.S7E-09 0.000 

Dibutyl phthalate 1.00E+00 B.23E-07 1.00 0.000 7S% 2.S2E-07 0.90 0.000 25% NA 4.BOE-09 0.000 

1,1 - Dichloroethane I.OOE+OO 5.47E-OB 1.00 0.000 0% 9.90E-09 0.90 0.000 0% S.OOE+OO 6.BOE-OS 0000 99% 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 B.B2E-OS 1.00 0.010 B% 1.3SE-OS 0.90 0.002 1% B.ooE-OI B.S3E-02 0.107 90% 0.118 

Dichloromethane (methylene chloride) 6.00E-02 O.OOE+OO 1.00 0000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIV/o! 1.00E-OI O.OOE+OO 0.000 IIDIV/OI 0.000 

Di(2 - ethylhexyl)phthalate (bis-ethylhex 2.00E-02 2.S9E-OS 1.00 0.001 B2% 3.96E-OS 0.70 0.000 lB% NA 1.5IE-07 0.002 
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Major Construction Worker Table 4. Subchronic Noncancer Assessment 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Conlae! Total SubRfC AirConc Total 

(mg/kg·d) (mg/kgld) MF(a) HQ (mg/kgld) AF(b) HQ (mgim3) (mgim3) HQ 

Di - n - octyl phthalate 2.00E-02 4.94E-07 1.00 0000 75% 1.51E-07 0.90 0.000 25% NA 2.52E-OB 

Ethyl benzene 1.00E-Ol 423E-06 100 0000 2% 6ABE-07 0.B5 0.000 0% 1.30E+00 2.66E-03 0.002 9B% 

Methyl ethyl ketone (2-butanone) 2.00E+00 1.23E-06 1.00 0.000 0% 3.7BE-07 0.90 0.000 0% 1.00E+00 1.56E-04 0.000 99% 

Methyl butyl ketone (MBK)(2-hexanone) NA 1.53E-07 NA NA NA NA B.91E-l0 

Methyl Isobutyl ketone (MIBK)(4-methyl B.OOE-Ol B.B2E-07 1.00 0.000 1% 1.35E-07 0.90 0.000 0% B.OOE-Ol 9.34E-OS 0.000 99% 

PAHs (polynuclear Aromatic Hydrocarbons) 

Acenaphthene 6.00E-Ol 3.B2E-06 1.00 0.000 B4% 5.B5E-07 O.BO 0.000 16% NA 1.97E-04 

Acenaphthylene NA 4.47E-06 NA NA NA NA 4.7BE-05 

Anthracene 3.00E+00 3.76E-06 1.00 0.000 72% 1.15E-06 O.BO 0.000 2B% NA I.B6E-05 

Benz(a)anthracene NA 2.06E-05 1.00 B.19E-06 O.BO NA 1.20E-07 

Benzo(b)ftuoranthene NA 2.12E-05 1.00 BA2E-06 O.BO NA 1.23E-07 

Benzo(g.h.i)perylene NA 4.B2E-06 NA NA NA NA 2.B1E-OB 

Benzo(k)ftuoranthene NA 7.64E-06 1.00 3.04E-06 O.BO NA 4.46E-OB 

Benzo(a)pyrene NA 9.99E-06 1.00 3.9BE-06 O.BO NA 5.B3E-OB 

Chrysene NA 9.99E-06 1.00 3.9BE-06 O.BO NA 5.B3E-OB 

Dibenz(ah)anthracene NA 2.35E-06 1.00 9.36E-07 O.BO NA 1.37E-OB 

Fluoranthene 4.00E-Ol 3.29E-05 1.00 0000 67% 1.31E-05 O.BO 0000 33% NA 1.92E-07 

Fluorene 4.00E-Ol 4.47E-06 1.00 0.000 72% 1.37E-06 O.BO 0.000 2B% NA 4.37E-OS 

Indeno(1.2.3-cd)pyrene NA 6.47E-06 1.00 2.57E-06 O.BO NA 3.77E-DB 

2-Methylnaphthalene NA 5.BBE-06 NA NA NA NA 3.43E-DB 

Naphthalene 2.00E-02 1.35E-05 1.00 0.001 16% 2.07E-06 O.BO 0.000 3% 4.00E-Ol 1.41E-03 0.004 Bl% 

Phenanthrene NA 2.94E-05 NA NA NA NA 1.71E-07 

Pyrene 3.00E-Ol 2.B2E.05 1.00 0000 32% B.B4E-06 O.BO 0.000 12% 1.10E-Ol 1.77E·05 0.000 55% 

PCBs (Potychlorinated Biphenyls) 5.00E-OS 2.59E-06 1.00 0.052 66% 1.19E-06 0.90 0.026 34% NA 1.SlE-OB 

Pentachlorophenol 3.00E-02 2.94E-07 1.00 0.000 37% 2.25E-07 0.90 0.000 31% 2.00E·04 1.71E-09 0.000 32% 

Phenol 6.00E-Ol 7.0SE-07 1.00 0.000 27% 1.73E-06 0.90 0.000 73% NA 4.11E-09 

Styrene 2.00E-Ol 3. 17E-07 1.00 0.000 S% 4.B6E-OB 0.90 0.000 1% 3.00E+00 8.29E-OS 0.000 94% 

Tetrachloroethylene (PC E) 1.00E-Ol 4.47E-06 1.00 0.000 BS% 6.B4E-07 0.90 0.000 lS% 4.00E-Ol 2.72E-03 

Toluene 2.00E+00 S.BBE-06 1.00 0.000 0% 9.00E-07 0.90 0.000 0% 1.00E+00 3.13E-03 0.003 100% 

1.1.1 • Trichloroethane 3.S0E-02 3.29E-07 1.00 0.000 19% S.04E-OB 0.90 0.000 3% 4.00E+00 1.49E-04 0.000 77% 

Trichloroethylene (TCE) 2.00E-03 6.47E-06 1.00 0.003 22% 9.90E-07 0.90 0.001 4% S.OOE-Ol S.43E-03 0.011 74% 

Xylenes (mixed) 2.00E-Ol 4.29E-OS 1.00 0.000 3% B.S7E-06 0.90 0.000 1% 3.00E+00 2.0SE-02 0.007 98% 

. . 
Subchronlc tQ)(JClty values were not avaIlable lor N. Cd. Co. dlbenzofuran. dl(ethylhexyl)phthalate. ethylbenzene. styrene. pyrene. pentachlorophenol. tetrachloroethylene. and 1.1.1 trichloroethane . 

Chronic toxicity values. if available. were utilized as surrogate values. SCREENING HI = 
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Pathway 

HQ 

0.000 

0.002 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.004 

0.000 

0.078 

0.000 

0.000 

0.000 

0.000 

0.003 

0.000 
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0.007 

2.904 
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Major Construction Worker Table 5. Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalalion Eslimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mg/kg-d)-l (mg/kg/d) AAF ECR (mg/kg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganics 

Aluminum NA 1.64E·04 100 5.02E-07 0.01 NA 9.56E-04 

Antimony NA 7.12E-OB 1.00 2.1BE-l0 0.05 NA 4.1SE-07 

Arsenic 1.S0E+00 2B9E-07 100 4.33E·07 89% 2.6SE-OB 0.90 4.42E-OB 9% 4.ooE-03 1.69E-OS 6.74E-09 1% 4.84E-07 

Barium NA 4.21E-06 100 1.29E-OB O.OS NA 2.4SE-OS 

Beryllium NA 1.47E-OB 1.00 4.49E·ll 0.01 2.40E-03 B.S5E-OB 2.0SE-l0 100% 2.0SE-l0 

Cadmium NA 1.S7E-OB 1.00 4.B1E-l0 1.00 1.BOE-03 9.16E-OB 1.6SE-l0 100% 1.6SE-l0 

Calcium NA 9.73E-04 NA NA NA NA S.6BE-03 

Chromium III NA 1.90E-OS 1.00 S.B3E·OB 0.05 NA 1.11E-OS 

Chromium VI NA 1.29E-OS 1.00 3.96E-07 O.OS 1.20E-02 7.SSE-OS 9.OSE-07 100% 9.OSE-07 

Coball NA 2.39E-07 1.00 7.31E-09 0.50 NA 1.39E-OS 

Copper NA 2.BSE-OS 100 B.72E-07 0.60 NA 1.66E-04 

Iron NA 101E-03 NA NA NA NA S.91E-03 

Lead NA 1.S3E-OS 0.00 NA 0.00 NA B.9SE-OS 

Magnesium NA 4.19E·04 0.00 O.OOE+oo 0.00 NA 2.ME-03 

Manganese NA S.21E-05 1.00 1.60E-07 O.OS NA 3.04E-04 

Mercury (inorganic) NA 6.70E-09 1.00 1.03E-09 0.20 NA 4.91E-04 

Nickel NA 7.01E-07 1.00 2.15E-OB O.OS 4.BOE·04 4.09E-OS 1.96E-09 100% 1.96E-09 

Potassium NA 2.B3E-OS NA NA NA NA 1.65E-04 

Selenium NA 2.72E-OB 1.00 B.33E-l0 0.90 NA 1.59E-07 

Sodium NA 1.02E-05 NA NA NA NA 5.95E-05 

Thallium NA 5.02E-09 1.00 1.ME-l0 0.90 NA 2.93E-OB 

Vanadium NA 7.45E-07 1.00 2.2BE-OB 0.10 NA 4.35E-06 

Zinc NA 1.ooE-05 1.00 3.07E-07 0.30 NA S.BSE-05 

Organics 

Acetone NA 3. 56E-OB 1.00 1.09E-OB 0.90 NA 4.41E-03 O.ooE+oo 

Benzene 2.90E-02 S.02E-l0 1.00 1.46E-ll 0% 1.ME-l1 0.90 4.96E-13 0% B.30E-06 4.S7E-04 3.BOE-09 100% 3.B1E-09 

Bromomethane (methyl bromide) NA 4.19E-ll 1.00 6.41E-12 0.90 NA 3.30E-05 

Butyl benzylphthalate NA 7.ME-OB 1.00 2.31E-OB 0.90 NA 4.4DE-07 

Carbazole 2.00E-02 l.l1E-OB 1.00 2.22E-l0 7S% 3.40E-09 0.90 7.SSE-ll 25% NA 6.47E-OB 2.97E-l0 

Carbon Disulfide NA 2.93E-l0 1.00 4.49E-l1 0.90 NA 4.43E-04 

Chlorobenzene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

4-ChlorO-3-methylphenol NA 2.30E-07 NA NA NA NA 1.34E-OS 

Dibenzofuran (unsubstituted) NA 5.23E-09 1.00 1.60E-09 0.90 NA 3.05E-OB 

Dibutyt phthalate NA 2.93E-09 1.00 B.9BE·l0 0.90 NA 1.71E-OB 

1 ,1 - Dichloroethane 5.70E-03 2.30E-l0 1.00 131E-12 0% 3.53E-l1 0.90 2.23E-13 0% 1.60E-06 2.42E-04 3.B7E-l0 100% 3.B9E-l0 

1,2 - Dichloroethylene (mixed Isomers) NA 3.14E-07 1.00 4.01E-OB 0.90 NA 3.04E-Ol 

Dichloromethane (methylene chloride) 7.ooE-03 O.OOE+oo 1.00 O.OOE+oo 'DIV/O! O.ooE+oo 0.90 O.ooE+oo 'DIV/o! 4.70E-07 O.ooE+oo O.ooE+oo .DIV/o! O. ooE +00 

Di(2 - ethylhexyl)phthalate (bis-ethylhex 1.40E-02 9.21E-OB 1.00 1.29E-09 B2% 1.41E-06 0.70 2.B2E-l0 lB% 4.ooE-OS 5.37E-07 2.15E-12 0% 1.57E·09 
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Major Construction/Utility Worker 

Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Conc Total Pathway 

(mglkg-d)-1 (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Di - n - oetyl phthalate NA 1.76E-09 1.00 S.39E-l0 0.90 NA S.97E-OS 

Ethyl benzene NA I.SIE-OB 1.00 2.31E-09 O.SS NA 9.49E-03 

Methyl ethyl ketone (2-butanone) NA 4.40E-09 1.00 1.3SE-09 0.90 NA S.S7E-04 

Methyl butyl ketone (MBK)(2-hexanone) NA S.44E-l0 NA NA NA NA 3. 17E-09 

Methyl isobutyl ketone (MIBK)(4-methyl NA 3.14E-09 1.00 4.S1E-l0 0.90 NA 3.33E-04 

PAHs (polynuclear Aromatic Hydrocarbons) 

Acenaphthene NA 1.36E-OB 1.00 2.0BE-09 O.BO NA 7.02E-04 

Acenaphthylene NA I.S9E-OB NA NA NA NA 1.70E-04 

Anthracene NA 1.34E-OB 1.00 4.10E-09 O.BO NA 6.64E-OS 

Benz[a)anthracene 7.30E-Ol 7.33E-OB 1.00 S.3SE-OB 67% 2.92E-OB O.BO 2.66E-OB 33% 1.70E-04 4.27E-07 7.27E-l1 0% B.02E-08 

Benzo[b)ftuoranthene 7.30E-Ol 7.54E-OB 1.00 S SOE-OB 67% 3.00E-OB O.BO 2.74E'{)B 33% 1.70E-04 4.40E'{)7 7.47E-ll 0% B.2SE-08 

Benzo(g,h,i)perylene NA 1.72E-OB NA NA NA NA 1.00E-07 

Benzo[k)ftuoranthene 7.30E-02 272E-OB 1.00 199E·09 67% 1.0BE-OB O.BO 9.B9E-l0 33% 1.70E-OS 1.S9E-07 2.70E-12 0% 2.9SE-09 

Benzo(a)pyrene 7.30E+OO 3.S6E-OB 1.00 2.60E-07 67% 1.42E-OB O.BO 1.29E-07 33% 1.70E-03 2.0SE-07 3.S3E-l0 0% 3.S9E'{)7 

Chrysene 7.30E-03 3.S6E-OB 1.00 2.60E-l0 67% 1.42E-OB O.BO 1.29E-l0 33% 1.70E-06 2.0BE-07 3.S3E-13 0% 3.B9E-l0 

Dibenz[ ah )anthracene 7.3QE+00 B.37E-09 1.00 6 lIE-DB 67% 3.33E-09 O.BO 3.04E-OB 33% 1.70E-03 4.BBE-OS B.30E-ll 0% 9.16E-08 

Fluoranthene NA 1.17E-07 1.00 4.67E-OB O.BO NA 6.B4E-07 

Fluorene NA 1.S9E-OB 1.00 4.B7E-09 O.BO NA 1.SSE-04 

Indeno[I,2,3-cd)pyrene 7.30E-Ol 230E-OB 1.00 1.6BE-OB 67% 9.17E-09 O.BO B.37E-09 33% 1.70E-04 1.34E-07 2.2SE-ll 0% 2.S2E-OS 

2-Methylnaphthalene NA 2.09E-OB NA NA NA NA 1.22E-07 

Naphthalene NA 4.B1E-OB 1.00 7.37E-09 O.BO NA S.02E-03 

Phenanthrene NA 1.0SE-07 NA NA NA NA 6.11E-07 

Pyrene NA 1.00E-07 1.00 3.0SE-OB O.BO NA 6.32E-OS 

PCBs (Polychlorinated Biphenyls) 2.00E+00 9.21E-09 1.00 I.B4E-OB 66% 4.23E-09 0.90 9.40E-09 34% 2.20E'{)3 S.37E-OS 1.lSE-l0 0% 2.79E-08 

Pentachlorophenol 1.20E-Ol 1.0SE-09 1.00 1.26E-l0 54% B.01E-l0 0.90 1.07E-l0 46% 3.40E'{)S 6.11E-09 2.0BE-13 0% 2.33E-l0 

Phenol NA 2.S1E-09 1.00 6.1SE-09 0.90 NA 1.47E-OB 

Styrene 3.00E-02 1.13E-09 1.00 3.39E-l1 16% 1.73E-1O 0.90 S.77E-12 3% S.70E-07 2.9SE-04 1.BBE-l0 Sl% 2.0BE-l0 

Tetrachloroethylene (PC E) 5.20E-02 1.59E-OB 1.00 B.27E-l0 54% 2.44E-09 0.90 1.41E-l0 9% S.SOE-08 9.6SE-03 S.62E-l0 37% 1.53E-09 

Toluene NA 2.09E-OB 1.00 3.21E-09 0.90 NA 1.12E-02 

1,1,1 - Trichloroethane NA 1.17E-09 1.00 1.BOE-l0 0.90 NA S.32E-04 

Trichloroethylene (TCE) 1.10E-02 2.30E-OB 1.00 2.S3E-l0 1% 3.53E-09 0.90 4.31E-l1 0% 1.70E-06 1.93E-02 3.29E-OB 99% 3.32E-08 

Xylenes (mixed) NA I.S3E-07 1.00 2.34E-OB 0.90 NA 7.29E-02 

ECR = Excess Cancer RIsk 

TOTAL ECR = 2.13E-06 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker - Chronic Ingestion of Soil Exposure 

Variable Definition 

Cs Soil Concentration (mglkg) 

IR Ingestion Rate (mg soillday) 

CF Conversion Factor (kglmg) 

FI Fraction ingested from 

contaminated area 

EF Exposure Frequency (daylyr) 

ED Exposure duration (years) 

BW Body weight (kg) 

AT Averaging Time (days) 

NA = Not available 

C = Central Tendency Value 

U = Upper Bound Value 

NIROPEXPa.XLS 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Value Utilized Percentile 

Cs (back·calculated) 

200 C 

100E·06 

1.00 U 

80 C 

25 U 

70 C 

9125 

25550 

RationalelReference 

Based on site specific information 

exposure 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

EPA 1989b 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 
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Minor Construction/Utility Worker 

Minor Constsruction/Utility Worker - Chronic Dermal Contact with Soil Exposure 

Variable 

Cs 

CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT 

NA = Not available 

Definition 

Soil Concentration 

Conversion Factor (kg/mg) 

Skin surface area potentially in 

contact with dusUsoil (cm2) 

Skin Adherence factor (mg/cm2) 

Absorption factor 

Exposure Frequency (day/yr) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging time (days) 

C = Central Tendency Value 

U = Upper Bound Value 

NIROPEXPa.XLS 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Variable Ulilized Percentile 

Cs back-calculated 

1.00E-06 

4900 C 

0.3 C 

Chemical Specific 

80 NA 

25 U 

70 C 

9125 

25550 

M = between Central Tendency and Upper Bound Values 

Rationale/Reference 

25% of ave total body surface area (19400 cm2) 

(equivalent to hands, arms and part of head) 

Outdoor worker (Kissel et aI., as cited in EPA 1995 Draf 

EPA 1992) 

Assume 5 d/wk for 5 mon/yr (e.g.,May - Sept) 

minus precipitation days (1 dlwk) 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker - Calculation of Chronic Volatilization Factor (VF) 

VF (m'/kg) = (O/C) x [(314 x D. x T)"7/(2 x rbX D,)) x 10-' m'lcm' 

Variable Definition Variable Ulilized 

VF Volatilization Factor (m3Ikg) back-c3lculated 

(O/C) Inverse of the mean concentration at the center of a 6103 

source (g1m2-s per kg/m3) (use site-specific 

area ~ available) 

Da Apparent Diffusivity (em'/s) Chemical Specific 

= (((0,"'''' x Di x H') + (0."" x Ow» I n'j/(Pb x K" + O. + 0, x H') 

O. Water filled soil porosity 0_15 

= (fm x Pb) 

0, Air filled soil porosity 028 

=n -0. 
n Total soil porosity 0.43 

=1 - (p';p,) 

fm Soil moisture content (em'-water/g-soil) 0.1 

Pb Dry soil bulk density (g/cm') 1.5 

p, Soil particle density (g/em') 2.65 

Di Diffusivity in air (em2ls) Chemical Specific 

Ow Diffusivity in water (cm2/s) Chemical Specific 

H Henry's constant ( atm - m3/mol) Chem ical Specific 

H' dimensionless Henry's constant Chemical Specific 

= H x 41 

K" Soil-water part ilion coefficient (em'/g) Chemical Specific 

=K..,x foe 

K.., Organic carbon partition coefficient (cm'/g) Chem ical Specific 

foe Organic carbon content of soil 0.005 

T Exposure interval (5) 7.88E+08 

NIROPEXP •• XLS 

RationalelReference 

EPA Technical Background Document for SSLs (1996) 

Annual Estimate OIC value for Minneapolis for a 5 acre source 

EPA Region IX PRG table 

Calculaled 

Calculaled 

Calculated 

Default, use site specific ~ available. 

EPA Technical Background Documenl for SSLs (1996) 

(Use site-spernlC information ~ available) 

EPA Technical Background Document for SSLs (1996) 

(Use site-spernlC information ~ available) 

EPA Region IX PRG table 

EPA Region IX PRG table 

EPA Region IX PRG table 

Calculated 

Calculated 

EPA Region IX PRG table 

Default, use site specific ~ available. 

Assumes 350 days/year because OIC is based on 

annual average. 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker - Calculation of Chronic Particulate Emission Factor (PEF) 

PEF (m'/kg) = (Q/e) X [(3600 sec/hr)/(0.036 X (1-V) X (U."IU,)' X F(x)) 

Variable 

PEF 

(a/C) 

V 

U, 

F(x) 

Definition 

Particulate Emission Factor (m'/kg) 

Inverse of the mean concentration at the center of a 

source (g/m2_s per kg/m') 

Fraction of vegetative cover 

Mean annual winds peed (m/s) 

Equivalent threshold value of winds peed at 7 meters (m/s) 

Function dependent upon Un/U, 

NIROPEXPa_XLS 

Variable Utilized 

3.83E+08 

61.03 

0.00 

4.92 

11.32 

0.194 

Rationale/Reference 

EPA Technical Background Document for SSLs (1996) 

Annual Estimate O/C value for Minneapolis for a 5 acre source 

(Use site-specific if available) 

Defaull. (Use Cowherd et al., 1985 and site data 

to develop site-specific value) 

Based on climatic data for Minneapolis/SI. Paul 

metropolitan area (use Cowherd et al., 1985 and site 

data to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Defaull. (Use Cowherd et al., 1985 and site data 

to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Derived using Cowherd et al., 1965 
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Minor ConstructionlUtility Worker 

Minor ConstructionlUtility Worker - Chronic Daily Air Concentration Estimation 

Variable 

Cs 

1NF 

lIPEF 

EF 

ED 

AT 

Noncancer Evaluation: 

Cancer Evaluation: 

Definition 

Soil Concentration 

Inverse of the volatiliaztion factor 

(kg/m3) 

Inverse of the particulate emission factor 

(kg/m3) 

Exposure Frequency (day/yr) 

Exposure duration (years) 

Averaging time (days) 

NA = Not available 

ADC (mg/m3) = [Cs x (1NF + 1/PEF) x EF x ED]/AT 

LADC (ug/m3) = [Cs x (1NF + 1/PEF) x EF x ED x 1000 ug/mg)/AT 

Variable Utilized Percentile 

Cs back-calculated 

Chemical specific calculation 

2.609SE-09 NA 

so 

25 U 

9125 

25550 

Rationale/Reference 

EPA Methodology 

Based on EPA 1995 SSL Technical Support Document. Information 

for Minneapolis. Assumes limited disturbance of soil due to wind 

erosion. May not be protective for dustry conditions (e.g., vehicle 

traffic). Use site-specific data if possible. 

VF and PEF utilize annual estimates. 

95th percentile worker tenure (S yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 
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Minor Construction/Utility Worker 

NIROPEXP- vLS 

Calculation of soil saturation limit (volatilization model is only applicable If Cs is < Csat) 

Variable 

Csat 

S 

9. 

H' 

H 

9. 

p, 

Csa! (mg/kg) = (Sip,) x [(K, x p,) + O. + (H' x 0,)] 

Definition 

Soil Saturation Concentration (mglkg) 

Solubility in water (mgn ) 

Soil bulk density (kgn) 

Soil water partition coefficient (Ilkg) 

= K..,xf~ 

Organic carbon partition coefficient (Ilkg) 

Organic carbon content of soil 

Water filled soil porosity (unitless) 

= fm x Pb 
Average unsaturated zone soil gravimetriC water content 

(kg waterlkg soil) 

Modified Henry's constant 

=41 xH 

Henry's constant ( atm - m3/mol) 

Air-filled soil porosity (unitless) 

= n -9. 

Total soil porosity (unitless) 

= 1 -pJp, 

Soil density or particulate density (kgn) 

Variable Utilized 

Csat back-calculated 

Chemical Specific 

15 

Chemical -SpecifclSite-Specific 

Chemical Specific 

0005 

0.150 

0.1 

Chemical Specific 

Chemical Specific 

0.28 

0.43 

2.65 

RationaielReference 

EPA Technical Background Document for SSLs (1996) 

(Use site-specific information if available) 

Default. use site specific if available. 

Calculated 

Default. Use Site SpecifiC information if available 

Calculated 

Calculated 

EPA Technical Background Document for SSLs (1996) 

(Use site-specific Information if available) 

Csat for each contaminant is the concentration at which the adsorptive limit of the soil plus the theoretical dissolution limit of the eonlaminant in the available soil moisture has been 

reached. Concentrations> Csat indicates '~ree phase" eontaminants within the soil matrix. The equalion presented here is a modification of the equation presented in Part BRAGS 

guidance. The above equation lakes into account the amount of eontaminantthat is in vapor phase in the pore spaces of the soil. 

spaces of the soil. 
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Minor Construction/Utility Worker 

VF (m3/kg) = (O/C) x [(3.14 x Da x T) 112/(2 X Pb X Da)] x 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 1.00E-01 1.10E-05 4.19E-05 2.20E+OO 1.10E-02 2.10E-05 1.56E+04 

Benzene 8.80E-02 9.80E-06 2.26E-03 6.50E+01 3.25E-01 5.50E-03 2.13E+03 

Bromomethane (methyl bromide) 1.00E-01 1.20E-05 1.70E-03 1.30E+02 6.50E-01 6.20E-03 2.46E+03 
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Minor Construction/Utility Worker 

VF (m3/kg) = (Q/C) x [(3.14 x D. x T) 112/(2 X Pb X 0.)1 X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Di Dw Da Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide 1.10E-01 1.00E-OS 6.23E-03 S.40E+01 2.70E-01 1.20E-02 1.2SE+03 

Chlorobenzene 7.20E-02 6.S0E-06 3.27E-04 3.30E+02 1.6SE+OO 3.70E-03 S.60E+03 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 6.00E-02 1.00E-OS 4.S2E-OS 7.S0E+03 3.90E+01 1.30E-OS 4.76E+OS 

Dibutyl phthalate 

1,1 - Dichloroethane 9.10E-02 1.10E-OS 3.02E-03 3.00E+01 1.S0E-01 4.30E-03 1.S4E+03 

1,2 - Dichloroethylene (mixed isomers) 7.90E-02 1.10E-OS 2.SSE-03 S.90E+01 2.9SE-01 6.60E-03 2.00E+03 

Dichloromethane (methylene chloride) 1.00E-01 1.17E-OS 3.46E-03 S.SOE+OO 4.40E-02 2.60E-03 1.72E+03 

Di(2 - ethylhexyl)phthalate (bis-ethylhexyl phthalate) 

Di - n - octyl phthalate 1.S1E-02 3.SSE-06 S.S7E-12 S.OOE+07 4.00E+OS 6.6SE-OS 4.29E+07 

Ethyl benzene 790E-02 7.S0E-06 1.0SE-03 2.20E+02 1.10E+OO 7.90E-03 3.0SE+03 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.S0E-06 4.3SE-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MIBK)(4-meth 7.S0E-02 7.S0E-06 3.06E-OS 1.30E+02 6.S0E-01 1.40E-04 1.S3E+04 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 6.40E-02 7.70E-06 7.26E-06 4.60E+03 2.30E+01 1.20E-03 3.76E+04 

Acenaphthylene 4.39E-02 7.07E-06 3.13E-07 7.00E+03 3.S0E+01 1.14E-04 1.S1E+OS 

Anthracene S.SOE-02 7.70E-06 6.69E-OS 1.30E+04 6.S0E+01 3.40E-OS 3.91E+OS 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g, h, i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 6.10E-02 7.90E-06 2.60E-07 7.90E+03 3.9SE+01 7.70E-OS 1.9SE+OS 
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Minor Construction/Utility Worker 

VF (m3/kg) = (O/C) x [(3.14 x Da x Tr'2/(2 X Pb X Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 
mol) (m3/kg) 

Indeno[1,2,3-cd]pyrene 

2-Methylnaphthalene 

Naphthalene 6.90E-02 7.50E-06 2.96E-05 1.30E+03 6.50E+OO 1.30E-03 1.B6E+04 

Phenanthrene 

Pyrene 2.70E-02 720E-06 1.06E-09 1.20E+05 6.00E+02 1.00E-05 3.11E+06 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 7.10E-02 B.OOE-06 1.B6E-04 3.60E+02 1.BOE+OO 2.30E-03 7.42E+03 

Tetrachloroethylene (PCE) 7.20E-02 B.20E-06 1.01E-03 6.60E+02 3.30E+OO 2.30E-02 3.1BE+03 

Toluene 7.BOE-02 B.60E-06 7.75E-04 2.60E+02 1.30E+OO 6.60E-03 3.64E+03 

1,1,1 - Trichloroethane B.OOE-02 B.BOE-06 5.61E-04 1.50E+02 7.50E-01 2.BOE-03 4.27E+03 

Trichloroethylene (TCE) B.10E-02 9. 1 OE-06 1.92E-03 1.30E+02 6.50E-01 B.90E-03 2.31E+03 

Xylenes (mixed) 7.20E-02 B.40E-06 6.22E-04 '2.40E+02 1.20E+OO 5.30E-03 4.06E+03 
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Minor ConstructionlUtility Worker 

Csat (mg/kg) = (S/pb) x [(~ x Pb) + ew + (H' x ea)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 2.20E+OO 1.00E+06 2. 1 OE-05 111163 

Benzene 6.50E+01 1.80E+03 5.50E-03 842 

Bromomethane (methyl bromide) 1.30E+02 1.80E+04 6.20E-03 14366 
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Minor Construction/Utility Worker 

Csat (mg/kg) = (S/pb) x [(~ x Pb) + ew + (H' x ea)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide 5.40E+01 2.90E+03 1.20E-02 1343 

Chlorobenzene 3.30E+02 4.70E+02 3.70E-03 836 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 7.80E+03 3.10E+00 1.30E-05 121 

Dibutyl phthalate 

1,1 - Dichloroethane 3.00E+01 5.50E+03 4.30E-03 1559 

1,2 - Dichloroethylene (mixed isomers) 5.90E+01 6.30E+03 6.60E-03 2811 

Dichloromethane (methylene chloride) 8.80E+00 1.32E+04 2.60E-03 2167 

Di(2 - ethylhexyl)phthalate (bis-ethylhexyl phthalate) 

Di - n - octyl phthalate 8.00E+07 2.00E-02 6.68E-05 8000 

Ethyl benzene 2.20E+02 1.50E+02 7.90E-03 189 

Methyl ethyl ketone (2-butanone) 4.50E+00 2.70E+05 2.70E-05 33132 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MIBK)(4-meth 1.30E+02 1.90E+04 1.40E-04 14271 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 4.60E+03 3.90E+00 1.20E-03 90 

Acenaphthylene 7.00E+03 3.93E+00 1.14E-04 138 

Anthracene 1.30E+04 7.50E-02 3.40E-05 5 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g, h, i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 7.90E+03 9.00E+01 7.70E-05 3564 

NIROPEXPa.XLS 817198 



Minor Construction/Utility Worker 

NIROPFXPa.XLS 

Csat (mg/kg) = (S/pb) x [(~ x Pb) + ew + (H' x ea )) 

Calculation of Soil Saturation Limit 

Chemical 

Indeno[l,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1 ,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Koc 

(lIkg) 

S H 

(mg/I) (atm-m3/ 

mol) 

1.30E+03 2.40E+02 1.30E-03 

O.OOE+OO O.OOE+OO O.OOE+OO 

1.20E+05 1.00E+02 1.00E-05 

3.60E+02 6.80E+02 2.30E-03 

6.60E+02 1.50E+02 2.30E-02 

2.60E+02 8.80E+02 6.60E-03 

1.50E+02 9.80E+02 2.80E-03 

1.30E+02 1.00E+03 8.90E-03 

2.40E+02 2.00E+02 5.30E-03 

Csat 

(mg/kg) 

1586 

o 
60010 

1304 

537 

1277 

854 

819 

268 
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Minor Construction/Utility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Anlimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Coball 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

Butyl benzylphthalate 

NIROPEXPa.XLS 

Cs 

(mg/kg) 

3B35 

2.320 

3.0BO 

56.400 

0.1B6 

0.273 

15437.000 

15.700 

2.040 

6.090 

24.200 

10576.000 

1B.900 

51B2.000 

591.000 

0.037 

13.BOO 

3BO.000 

O~ 190 

136.000 

0.164 

15.600 

30.000 

0.1B4 

0.000 

0.002 

0.016 

IR 

(mg soil/d) 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 
(d/yr) 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

2.40E-03 

1.45E-06 

1.93E-06 

3.53E-05 

1.16E-07 

1.71E-07 

9.67E-03 

9.B3E-06 

1.2BE-06 

3.B1E-06 

1.52E-05 

6.62E-03 

1.1BE-05 

3.25E-03 

3.70E-04 

2.32E-OB 

B.64E-06 

2.3BE-04 

1.19E-07 

B.52E-05 

1.03E-07 

9.77E-06 

1.BBE-05 

1.15E-07 

O.OOE+OO 

1.25E-09 

1.00E-OB 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

B.58E-04 

5.19E-07 

6.89E-07 

1.26E-05 

4.16E-08 

6.11E-08 

3.45E-03 

3.51E-OS 

4.56E-07 

1.3SE-OS 

5.41E-OS 

2.37E-03 

4.23E-OS 

1.16E-03 

1.32E-04 

8.28E-09 

3.09E-06 

8.50E-05 

4.25E-08 

3.04E-05 

3.67E-08 

3.49E-06 

S.71E-06 

4.12E-08 

O.OOE+OO 

4.47E-10 

3.5BE-09 
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Minor Construction/Utility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Carbazole 

Carbon Disulfide 

Chlorobenzene 

4-Chloro-3-methylphenol 

Dibenzofuran (un substituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 

Di - n - octyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanone 

Methyl isobutyl ketone (MIBK)(4-methy 

Cs 

(mg/kg) 

0.247 

0.013 

0,000 

0,000 

0,225 

0,02S 

O,OOS 

0,015 

0000 

0,325 

0,040 

0,010 

0,521 

0,02S 

0,045 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0,224 

Acenaphthylene 0,22S 

Anthracene 

Benz[a)anthracene 

Benzo[b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo[k)fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah)anthracene 

Fluoranthene 

Fluorene 

Indeno[1,2,3-cd)pyrene 

2 -Methylnaphthalene 

NIROPEXPa.XLS 

0,214 

0,340 

0.31S 

0.2S4 

0,270 

0.2S1 

0.30S 

0,23S 

0.405 

0,243 

0,2S0 

0.209 

IR 

(mg soil/d) 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

100E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1.00E-OS 

1,00E-OS 

1,00E-OS 

1.00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

FI 

1,00 

1,00 

1,00 

100 

1,00 

1,00 

1,00 

1,00 

1,00 

1,00 

1,00 

1,00 

1,00 

1.00 

1,00 

1,00 

1,00 

1.00 

1,00 

1,00 

1,00 

1.00 

1,00 

1.00 

1.00 

1.00 

1,00 

1,00 

1.00 

EF 

(d/yr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 
(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

1.55E-07 

S.14E-09 

O.OOE+OO 

O,OOE+OO 

1.41E-07 

1.75E-OS 

3.44E-09 

9.39E-09 

O.OOE+OO 

2.04E-07 

2.50E-OS 

S.2SE-09 

3,2SE-07 

1.S3E-OS 

2,S2E-OS 

1.40E-07 

1.43E-07 

1.34E-07 

2.13E-07 

1.99E-07 

1.S5E-07 

1,S9E-07 

1.7SE-07 

1,92E-07 

1.49E-07 

2,54E-07 

1,52E-07 

1.S3E-07 

1,31E-07 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

5.52E-OB 

2.91E-09 

O.OOE+OO 

O.OOE+OO 

5.03E-OB 

6.26E-09 

1,23E-09 

3,35E-09 

O.OOE+OO 

7.27E-OB 

B.95E-09 

2.24E-09 

1,17E-07 

5.S1E-09 

1.01E-OB 

5.01E-OB 

5.10E-OB 

4.79E-OB 

7.60E-OB 

7.11E-OB 

5.90E-OB 

6.04E-OS 

6,2BE-OB 

6.B4E-OS 

5.32E-OB 

9,OGE-OB 

5,43E-OS 

5.B1E-OB 

4.S7E-OS 
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Minor Construction/Utility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Naphthalene 0.078 200 1.00E-06 1.00 80 25 70 9125 4.88E-08 25550 1.74E-OB 

Phenanthrene 0.339 200 1.00E-06 1.00 80 25 70 9125 2.12E-07 25550 7.5BE-08 

Pyrene 0.373 200 1.00E-06 1.00 80 25 70 9125 2.34E-07 25550 B.34E-OB 

PCBs (Polychlorinated Biphenyls) 0.049 200 1.00E-06 1.00 80 25 70 9125 3.07E-08 25550 1.10E-OB 

Pentachlorophenol 0.000 200 1.00E-06 1.00 BO 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Phenol 0.054 200 1.00E-06 1.00 80 25 70 9125 3.3BE-08 25550 1.21E-OB 

Styrene 0.033 200 1.00E-06 1.00 BO 25 70 9125 2.07E-OB 25550 7.3BE-09 

Tetrachloroethylene (PCE) 0.047 200 1.00E-06 1.00 80 25 70 9125 2.94E-OB 25550 1.05E-OB 

Toluene 0.014 200 1.00E-06 1.00 80 25 70 9125 8.77E-09 25550 3.13E-09 

1,1,1 - Trichloroethane 0.039 200 1.00E-06 1.00 80 25 70 9125 2.41E-OB 25550 B.61E-09 

Trichloroethylene (TCE) 0.080 200 100E-06 1.00 80 25 70 9125 5.01E-08 25550 1.79E-OB 

Xylenes (mixed) 0.037 200 1.00E-06 1.00 BO 25 70 9125 2.33E-OB 25550 8.32E-09 

NIROPEXPa.XLS 817198 



Minor Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

OrganiCS 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

Butyl benzyl phthalate 

Carbazole 

Carbon Disulfide 

NIROPE)('Pa.XLS 

Cs 

(mg/kg) 

3635.00 

2.32 

3.06 

56.40 

0.19 

0.27 

15437.00 

15.70 

2.04 

609 

24.20 

10576.00 

16.90 

5162.00 

591.00 

0.04 

13.60 

360.00 

0.19 

136.00 

0.16 

15.60 

30.00 

0.16 

0.00 

0.00 

0.02 

0.25 

0.01 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E:06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 
(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

NA 

NA 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.1 

0.01 

0.05 

0.1 

0.1 

0.05 

EF 
(day/yr) 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

1.77E-05 

1.D7E-06 

4.25E-07 

2.60E-07 

8.56E-l0 

1.26E-06 

NA 

7.23E-07 

9.39E-08 

2.60E-07 

1.11E-06 

NA 

NA 

NA 

2.72E-06 

6.52E-09 

6.35E-07 

NA 

6.75E-09 

NA 

7.55E-09 

7. l6E-07 

1.36E-06 

6.47E-06 

O.OOE+OO 

4.60E-l0 

7.36E-09 

1.14E-07 

2.99E-09 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

6.30E-06 

3.81E-09 

1.52E-07 

9. 27E-08 

3.06E-l0 

4.49E-09 

NA 

2.58E-07 

3.35E-08 

1.00E-07 

3.98E-07 

NA 

NA 

NA 

9.72E-07 

3.04E-09 

2.27E-07 

NA 

3.l2E-09 

NA 

2.70E-09 

2. 56E-07 

4.93E-07 

3.02E-08 

O.OOE+OO 

l64E-l0 

2.63E-09 

4.06E-06 

1.07E-09 
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Minor Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs 

Chemical (mg/kg) 

Chlorobenzene 0.00 

4-Chloro-3-methylphenol 0.00 

Dibenzofuran (unsubstituted) 0.23 

Dibutyl phthalate 0.03 

1.1 - Dichloroethane 0.01 

1.2 - Dichloroethylene (mixed isomers) 0.02 

Dichloromethane (methylene chloride) 0.00 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 0.33 

Di - n - octyl phthalate 0.04 

Ethyl benzene 0.01 

Methyl ethyl ketone (2-butanone) 0.52 

Methyl butyl ketone (MBK)(2-hexanone 0.03 

Methyl isobutyl ketone (MIBK)(4-methyl 0.05 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.22 

Acenaphthylene 0.23 

Anthracene 0.21 

Benz(a)anthracene 0.34 

Benzo(b)fluoranthene 0.32 

Benzo(g,h, i)perylene 

Benzo[k)fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz(ah)anthracene 

Fluoranthene 

Fluorene 

I ndeno( 1 ,2, 3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs (Polychlorinated Biphenyls) 

N1ROPEXPa.XLS 

0.26 

0.27 

0.26 

0.31 

0.24 

0.41 

0.24 

0.26 

0.21 

0.06 

0.34 

0.37 

0.05 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

100E-06 

100E-06 

100E-06 

100E-06 

100E-06 

100E-06 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

LOOE-06 

1.00E-06 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

100E-06 

100E-06 

AF 

(mg/cm2) 

030 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.05 

NA 

0.1 

0.1 

0.05 

0.05 

0.05 

0.05 

0.1 

0.05 

0.1 

NA 

0.05 

0.05 

NA 

0.1 

0.13 

0.13 

NA 

0.13 

0.13 

0.13 

0.13 

0.13 

0.1 

0.13 

NA 

0.05 

NA 

0.1 

0.15 

EF 

(daylyr) 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 
(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

O.OOE+OO 

NA 

1.04E-07 

1.29E-06 

1.27E-09 

3.45E-09 

O.OOE+OO 

7.46E-06 

1.64E-06 

2.30E-09 

2.40E-07 

NA 

1.04E-06 

5.16E-06 

NA 

9.65E-06 

2.03E-07 

1.90E-07 

NA 

1.62E-07 

1.66E-07 

1.63E-07 

1.42E-07 

2.42E-07 

1.12E-07 

1.56E-07 

NA 

1.60E-06 

NA 

1.72E-07 

3.36E-06 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

O.OOE+OO 

NA 

3.70E-06 

4.60E-09 

4.52E-l0 

1.23E-09 

O.OOE+OO 

2.67E-06 

6.56E-09 

6.22E-l0 

6.56E-06 

NA 

3.70E-09 

1.B4E-06 

NA 

3.52E-06 

7. 27E-06 

6.60E-06 

NA 

5.77E-06 

6.00E-06 

6.54E-06 

5.09E-06 

B.65E-OB 

3.99E-OB 

5.56E-OB 

NA 

6.41E-09 

NA 

6.13E-OB 

1.21E-OB 
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Minor Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mgikg-d) 

Pentachlorophenol 0.00 4900 1.00E-06 0.30 0.25 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Phenol 0.05 4900 1.00E-06 0.30 0.8 80 25 70 9125 1.99E-07 25550 7.10E-OB 

Styrene 0.03 4900 1.00E-06 0.30 0.05 BO 25 70 9125 7.59E-09 25550 2.71E-09 

Tetrachloroethylene (PCE) 0.05 4900 1.00E-06 0.30 0.05 BO 25 70 9125 1.0BE-OB 25550 3.B6E-09 

Toluene 0.01 4900 1.00E-06 0.30 0.05 BO 25 70 9125 3.22E-09 25550 1.15E-09 

1,1,1 - Trichloroethane 0.04 4900 1.00E-06 0.30 0.05 BO 25 70 9125 B.B6E-09 25550 ~.16E-09 

Trichloroethylene (TCE) O.OB 4900 1.00E-06 0.30 0.05 BO 25 70 9125 1.B4E-OB 25550 6.5BE-09 

Xylenes (mixed) 0.04 4900 1.00E-06 0.30 0.05 BO 25 70 9125 B.56E-09 25550 3.06E-09 
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Minor ConstructionlUtility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Cs lNF l/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (daylyr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 3S35.00 2.S098E-09 80 25 9125 2.19E-06 25550 7.B3E-04 

Antimony 2.32 2.S098E-09 80 25 9125 1.33E-09 25550 4. 74E-07 

Arsenic 3.08 2.S098E-09 80 25 9125 1.7SE-09 25550 S.29E-07 

Barium 56.40 2.S098E-09 80 25 9125 3.23E-08 25550 1.15E-05 

Beryllium 0.19 2.S098E-09 80 25 9125 1.0SE-l0 25550 3.BOE-08 

Cadmium 0.27 2.S098E-09 80 25 9125 1.56E-l0 25550 5.58E-OB 

Calcium 15437.00 2.S098E-09 80 25 9125 8.83E-06 25550 3.15E-03 

Chromium III 15.70 2.S098E-09 80 25 9125 8.98E-09 25550 3.21E-06 

Chromium VI 2.04 2.6098E-09 80 25 9125 1.17E-09 25550 4.17E-07 

Cobalt 6.09 2.6098E-09 80 25 9125 3.4SE-09 25550 1.24E-06 

Copper 24.20 2.6098E-09 80 25 9125 1.3SE-08 25550 4.94E-06 

Iron 10576.00 2.6098E-09 80 25 9125 6.05E-06 25550 2.16E-03 

Lead 18.90 2.6098E-09 80 25 9125 1.08E-08 25550 3.B6E-06 

Magnesium 5182.00 2.6098E-09 80 25 9125 2.96E-06 25550 1.06E-03 

Manganese 591.00 2.6098E-09 SO 25 9125 3.38E-07 25550 1.21E-04 

Mercury (inorganic) 0.04 3.7SE-05 2.6098E-09 80 25 9125 3.07E-07 25550 1.10E-04 

Nickel 13.80 2.6098E-09 80 25 9125 7.89E-09 25550 2.B2E-06 

Potassium 380.00 2.6098E-09 80 25 9125 2. 17E-07 25550 7.76E-05 

Selenium 0.19 2.6098E-09 80 25 9125 1.09E-l0 25550 3.B8E-08 

Sodium 136.00 2.6098E-09 80 25 9125 7.78E-OB 25550 2.78E-05 

Thallium 0.16 2.6098E-09 80 25 9125 9.38E-ll 25550 3.35E-08 

Vanadium 15.60 2.6098E-09 80 25 9125 8.92E-09 25550 3. 19E-06 

Zinc 30.00 2.6098E-09 80 25 9125 1.72E-08 25550 6. 13E-06 

Organics 

Acetone 0.18 6. 39E-05 2.6098E-09 80 25 9125 2.58E-06 25550 9.21E-04 

Benzene 000 4.70E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Bromomethane (methyl bromide) 0.00 4.07E-04 2.6098E-09 BO 25 9125 1.7BE-07 25550 6.37E-05 

Butyl benzylphthalate 0.02 2.6098E-09 80 25 9125 9.15E-12 25550 3.27E-09 

Carbazole 0.25 2.6098E-09 SO 25 9125 1.41E-l0 25550 5.05E-08 
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Minor Construction/Utility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Cs 1NF 1/PEF EF 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) 

Carbon Disulfide 

Chlorobenzene 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 

Di - n - octyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanon 

Methyl isobutyl ketone (MIBK)(4-meth 

0.01 

0.00 

0.00 

0.23 

0.03 

0.01 

0.02 

0.00 

0.33 

0.04 

0.01 

0.52 

0.03 

0.05 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.22 

Acenaphthylene 0.23 

Anthracene 0.21 

Benz[alanthracene 

Benzo[blfluoranthene 

Benzo(g, h,i)perylene 

Benzo[klfluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 

Indeno[1,2,3-cdlpyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

NIROPEXPa.XLS 

0.34 

0.32 

0.26 

0.27 

0.2B 

0.31 

0.24 

0.41 

0.24 

0.26 

0.21 

O.OB 

0.34 

7.BOE-04 2.609BE-09 

1.79E-04 2.609BE-09 

2.609BE-09 

2. 1 OE-06 2.609BE-09 

2.609BE-09 

5.43E-04 2.609BE-09 

4.99E-04 2.609BE-09 

5.B1 E-04 2.609BE-09 

2.609BE-09 

2.33E-OB 2.609BE-09 

3.25E-04 2.609BE-09 

6.54E-05 2.609BE-09 

2.609BE-09 

5.47E-05 2.609BE-09 

2.66E-05 2.609BE-09 

5.52E-06 2.609BE-09 

2.56E-06 2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

5.04E-06 2.609BE-09 

2.609BE-09 

2.609BE-09 

5.3BE-05 2.609BE-09 

2.609BE-09 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

AT 
(days) 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

AT 
(days) 

(mg/m3) (Carcin) 

2.22E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.04E-07 25550 

1.60E-11 25550 

6.54E-07 25550 

1.64E-06 25550 

O.OOE+OO 25550 

1.B6E-10 25550 

2.27E-10 25550 

7.12E-07 25550 

7.46E-06 25550 

1.49E-11 25550 

5.39E-07 25550 

1.31E-06 25550 

2.76E-07 25550 

1.20E-07 25550 

1.94E-10 25550 

1.B2E-10 25550 

1.51E-10 25550 

1.54E-10 25550 

1.61E-10 25550 

1. 75E-1 0 25550 

1.36E-10 25550 

2.32E-10 25550 

2.69E-07 25550 

1.49E-10 25550 

1.20E-10 25550 

9.20E-07 25550 

1.94E-10 25550 

Carcin 

LADC 

(ug/m3) 

7.93E-04 

O.OOE+OO 

O.OOE+OO 

3.70E-05 

5.72E-09 

2.34E-04 

5.B6E-04 

O.OOE+OO 

6.64E-OB 

B.11E-OS 

2.54E-04 

2.67E-03 

5.31 E-09 

1.93E-04 

4.67E-04 

9.B6E-05 

4.29E-05 

6.95E-OS 

6.50E-OS 

5.39E-OS 

5.52E-OS 

5.74E-OS 

6.25E-OS 

4.S6E-OS 

B.27E-OS 

9.59E-05 

5.31 E-OS 

4.27E-OS 

3.2SE-04 

6.93E-OS 
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Minor Construction/Utility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (daylyr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.37 3.21E-07 2.609SE-09 SO 25 9125 2.65E-OS 25550 9.46E-06 

PCBs (Polychlorinated Biphenyls) 0.05 2.609SE-09 SO 25 9125 2.S0E-11 25550 1.00E-OB 

Pentachlorophenol 000 2.609BE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Phenol 0.05 2.609BE-09 SO 25 9125 3.09E-11 25550 1.10E-OS 

Styrene 0.03 1. 35E-04 2.609BE-09 SO 25 9125 9.75E-07 25550 3.4SE-04 

Tetrachloroethylene (PCE) 0.05 3.14E-04 2.609BE-09 SO 25 9125 3.24E-06 25550 1.16E-03 

Toluene 0.01 2.75E-04 2.609SE-09 SO 25 9125 S.44E-07 25550 3.01E-04 

1,1,1 - Trichloroethane 0.04 2.34E-04 2.609SE-09 SO 25 9125 1.9SE-06 25550 7.05E-04 

Trichloroethylene (TCE) O.OS 4.33E-04 2.609SE-09 SO 25 9125 7.60E-06 25550 2.71E-03 

Xylenes (mixed) 0.04 2.46E-04 2.609SE-09 SO 25 9125 2.01E-06 25550 7. 17E-04 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker4. Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Conlact Total RIC AirConc Total Pathway 

(mg/kg·d) (mg/kg/d) AAF(a) HQ (mg/kg/d) AF(b) HQ (mg/m3) (mgim3) HQ HQ 

Inorganlcs 

Aluminum 1.00 2.40E-03 1.00 0.002 58% I.77E-OS 0.01 0.002 42% NA 2.19E-06 0.004 

Anlimony 0.00 1.4SE-OS 1.00 0.004 87% 1.07E-08 0.05 0.001 13% 2.00E-04 1.33E-OO 0.000 0% 0.004 

Arsenic 0.00 1.93E-OS 1.00 O.OOS 80% 4.2SE-07 0.90 0.002 20% 5.00E-04 1.7SE-09 0.000 0% O.OOB 

Barium 0.07 3.S3E-OS 1.00 0.001 78% 2.S0E-07 0.05 0.000 12% 5.00E-04 3.nE-OB 0.000 10% 0.001 

Beryllium 0.00 1.ISE-07 1.00 0.000 55% B.SSE-l0 0.01 0.000 40% 2.00E-OS 1.06E-l0 0.000 5% 0.000 

Cadmium 0.00 1.71E-07 100 0.000 93% 1.2SE-OB 1.00 0.000 7% 2.00E-04 I.SSE-l0 0.000 0% 0.000 

Calcium NA 9.S7E-03 NA NA NA NA NA 

Chromium III 1.00 9.B3E-OS 1.00 0000 40% 7.23E-07 0.05 0.000 SO% NA B.9BE-09 0.000 

Chromium VI 0.01 1.2BE-OS 1.00 0000 21% 9.39E-OB 0.05 0.000 31% 2.00E-06 1.17E-09 0.001 4B% 0.001 

Cobalt O.OS 3.81E-OS 1.00 0.000 B3% 2.BOE-07 0.50 0.000 12% 1.02E-03 3.4BE-09 0.000 4% 0.000 

Copper 0.04 I.S2E-OS 100 0.000 B9% 1.IIE-OS O.SO 0.000 11% NA 1.3BE-OB 0.000 

Iron NA S.S2E-03 NA NA NA NA NA 

Lead NA 1.IBE-OS NA NA NA NA NA 

Magnesium NA 3.2SE-03 NA NA NA NA NA NA NA NA NA 

Manganese 0.05 370E-04 100 0.008 50% 2.72E-OS 0.05 0.001 7% 5.ooE-OS 3.3BE-07 0.007 43% 0.018 

Mercury (inorganic) 0.00 2.32E-OB 1.00 0.000 S% B.S2E-09 0.20 0.000 11% 3.ooE-04 3.07E-07 0.001 B2% 0.001 

Nickel 0.02 B.B4E-OS 1.00 0000 40% S.35E-07 0.05 0.001 SO% NA 7.B9E-09 0.001 

Potassium NA 2.3BE-04 NA NA NA NA NA 

Selenium 0.01 1.19E-07 1.00 0.000 92% B.7SE-09 0.90 0.000 B% NA 1.09E-l0 0.000 

Sodium NA B.S2E-OS NA NA NA NA NA 

Thallium 0.00 1.03E-07 1.00 0.001 92% 7.55E-09 0.90 0.000 B% NA 9.3BE-ll 0.001 

Vanadium 0.01 9.77E-OS 1.00 0.001 SB% 7.1BE-07 0.10 0.001 42% NA B.92E-OO 0.002 

Zinc 0.30 I.BBE-OS 1.00 0.000 BO% 1.3BE-OS 0.30 0.000 20% NA 1.72E-OB 0.000 

Organics 

Acetone 0.10 1.ISE-07 1.00 0.000 12% B.47E-OB 0.90 0.000 10% 3.50E-Ol 2.SBE-06 0.000 7B% 0.000 

Benzene NA O.OOE+oo 1.00 O.OOE+OO 0.90 S.OOE-03 O.OOE+OO 0.000 'DIV/oI 0.000 

Bromomethane (methyt bromide) 0.00 1.2SE-09 1.00 0.000 2% 4.S0E-l0 0.90 0.000 1% S.OOE-03 1.7BE-07 0.000 97% 0.000 

Butyl benzyl phthalate 0.20 1.00E-OB 1.00 0.000 55% 7.3SE-09 0.90 0.000 45% NA 9.1SE-12 0.000 

Carbazole NA l.S5E-07 1.00 1.14E-07 0.90. NA 1,41E-l0 0.000 

Carbon Disulfide 0.10 B.14E-09 1.00 0.000 2% 2.99E-09 0.90 0.000 1% 7.ooE-Ol 2.22E-06 0.000 97% 0.000 

Chlorobenzene 0.02 O.OOE+oo 1.00 0.000 'DIVlD! O.OOE+OO 0.90 0.000 .DIV/o! 2.OOE-02 O.OOE+OO 0.000 'DIV/o! 0.000 

4-Chloro-3-methytphenol NA O.OOE+oo NA NA NA NA O.OOE+OO 0.000 

Dibenzofuran (unsubstituted) 0.00 1.41E-07 1.00 0.000 55% 1.04E-07 0.90 0.000 45% NA 1.04E-07 0.000 

Dibutyl phthalate 0.10 1.7SE-OB 1.00 0.000 55% 1.29E-OB 0.90 0.000 45% NA I.S0E-ll 0.000 

1 ,1 - Dicihloroethane 0.10 3.44E-09 1.00 0.000 3% 1.27E-09 0.90 0.000 1% S.OOE-Ol S.54E-07 0.000 96% 0.000 

1.2 - Dicihloroethytene (mixed Isomers) 0.01 9.39E-09 1.00 0.000 2% 3.45E-09 0.90 0.000 1% 3.50E-02 1.B4E-06 0.000 97% 0.000 

Dicihloromethane (methylene chloride) 0.06 O.OOE+oo 1.00 0.000 .DIV/O! O.ooE+oo 0.90 0.000 .DIV/o! 3.00E+00 O.OOE+OO 0.000 'OIV/o! 0.000 

Oi(2 - ethythexyl)phthalate (bis-ethylhex 0.02 2.04E-07 1.00 0.000 66% 7.4BE-OB 0.70 0.000 34% NA I.B6E-l0 0.000 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC Air Conc Total Pathway 

(mgJkg·d) (mgJkg/d) AAF(a) HQ (mgJkg/d) AF(b) HQ (mg/m3) (mg/m3) HQ HQ 

DI - n - oetyl phthalate 0.02 2.50E-OB t.OO 0.000 55% I.B4E-OB 0.90 0.000 45% NA 2.27E-l0 0.000 

Ethyl benzene 0.10 S.2SE-09 1.00 0.000 B% 2.30E-09 0.B5 0.000 3% I.OOE+OO 7.12E-07 0.000 89% 0.000 

Methyl ethyl ketone (2-butanone) O.SO 3.2SE-07 1.00 0.000 S% 2.40E-07 0.90 0.000 5% l.ooE+oo 7.4SE-OS 0.000 88% 0.000 

Methyl butyl ketone (MBK)(2-hexanone) NA I.S3E-OB NA NA NA NA 1.49E-ll 

Methyl Isobutyl ketone (MIBK)(4-methyl O.OB 2.B2E-OB 1.00 0.000 5% 1.00E-OB 0.90 0.000 2% B.00E-02 5.39E-07 0.000 93% 0.000 

PAHs (polynuclear Aromatic Hydrocarbons) 

Acenaphthene O.OS 1.40E-07 1.00 0.000 24% 5. 1 SE-OB O.BO 0.000 11% 2.10E-Ol 1.31E-06 0.000 S5% 0.000 

Acenaphthylene NA 143E-07 NA NA NA NA 2.7SE-07 

Anthracene 0.30 1.34E·0? 1.00 0.000 52% 9.B5E-OB O.BO 0.000 4B% NA 1.20E-07 0.000 

Benzlajanthracene NA 2.13E-07 1.00 2.03E-0? O.BO NA 1.94E-l0 

Benzolblfluoranthene NA 1.99E·0? 1.00 1.90E-07 O.BO NA 1.B2E-l0 

Benzo(g,h,i)perylene NA I.S5E-0? NA NA NA NA 1.51E-l0 

Benzolklfluoranthene NA I.S9E-07 1.00 I.S2E-0? O.BO NA 1.54E-l0 

Benzo(a)pyrene NA 1.?SE-O? 1.00 1.SBE-07 O.BO NA 1.S1E-l0 

Chrysene NA 1.92E-0? 1.00 t.B3E-07 O.BO NA 1.75E-l0 

Dibenz[ahjanthracene NA 149E-0? 1.00 1.42E-07 O.BO NA 1.3SE-l0 

Fluoranthene 0.04 2.54E-07 1.00 0.000 46% 2.42E-07 O.BO 0.000 54% NA 2.32E-l0 0.000 

Fluorene 0.04 1.52E-0? 1.00 0.000 41% 1.12E-07 O.BO 0.000 3B% 1.40E-Ol 2.S9E-07 0.000 21% 0.000 

Indeno[I,2,3-cdjpyrene NA I.S3E-07 1.00 1.5SE-0? O.BO NA 1.49E-l0 

2-Methylnaphthalene NA 1.31E-07 NA NA NA NA 1.20E-l0 

Naphthalene 0.04 4.BBE-OB 1.00 0.000 0% I.BOE-OB O.BO 0.000 0% 1.00E-03 9.20E-07 0.001 100% 0.001 

Phenanthrene NA 2.12E-0? NA NA NA NA 1.94E-l0 

Pyrene 0.03 2.34E-07 1.00 0.000 51% 1.72E-07 O.BO 0.000 47% 1.10E-Ol 2.65E-OB 0.000 2% 0.000 

PCBs (Polychlorinated Biphenyls) 0.00 3.07E-OB 1.00 0.002 45% 3.3BE-OB 0.90 0.002 55% NA 2.BOE-ll 0.003 

Pentachlorophenol 0.03 O.OOE+OO 1.00 0.000 #DIVrol O.OOE+OO 0.90 0.000 #DIVIOI 2.00E-04 O.OOE+OO 0.000 #DIVroi 0.000 

Phenol O.SO 3.3BE-OB 1.00 0.000 13% 1.99E-07 0.90 0.000 B7% NA 3.09E-ll 0.000 

Styrene 0.20 2.07E-OB 1.00 0.000 2% 7.59E-09 0.90 0.000 1% 2.ooE-Ol 9.75E-07 0.000 97% 0.000 

Tetrachloroethylene (PCE) 0.Q1 2.94E-OB 1.00 0.000 24% 1.0BE-OB 0.90 0.000 10% 4.00E-01 3.24E-OS 0.000 S6% 0.000 

Toluene 0.20 B.77E-09 1.00 0.000 2% 3.22E-09 0.90 0.000 1% 4.ooE-Ol B.44E-07 0.000 97% 0.000 

1.1 ,1 - Trichloroethane 0.04 2.41E-OB 1.00 0.000 23% B.BSE-09 0.90 0.000 10% l.ooE+oo 1.9BE-OS 0.000 B7% 0.000 

Trichloroethylene (TCE) NA 5.01E-OB 1.00 I.B4E-OB 0.90 NA 7.S0E-OS 

Xylenes (mixed) 2.00 2.33E-08 1.00 0.000 0% B.5SE-09 0.90 0.000 0% 3.OOE-Ol 2.01E-OS 0.000 100% 0.000 

SCREENING HI = 0.046 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker5 Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mg/1<.g-d)-l (mg/1<.g/d) AAF ECR (mg/1<.g/d) AF(b) ECR (ug/m3) (ug/m3) ECR Tolal 

Inorganlcs 

Aluminum NA B.SBE-04 100 B.30E-06 0.01 NA 7.B3E-04 

Antimony NA S.19E-07 1.00 3.B1E-09 0.05 NA 4.74E-07 

Arsenic 1.50 B.B9E-07 1.00 103E-OB BO% 1.S2E-07 0.90 2.S3E-07 20% 4.00E-03 6.29E-07 2.S2E-09 0% 1.29E·06 

Barium NA 1.26E-OS 1.00 9.27E·OB 0.05 NA 1.1SE·OS 

Beryllium NA 4.1BE·OB 1.00 3.0BE·l0 0.01 2.40E-03 3.BOE·OB 9.12E·ll 100% 9.12E·ll 

Cadmium NA 6.11E-OB 100 4.49E·09 1.00 1.BOE·03 S.SBE·OB l.ooE·l0 100% 1.ooE·l0 

Calcium NA 3.4SE-03 NA NA NA NA 3.15E-03 

Chromium III NA 3.S1E-OB 1.00 2.5BE·07 0.05 NA 3.21E·06 

Chromium VI NA 4.5BE·07 1.00 3.35E·OB 0.05 120E·02 4.17E·07 5.ooE·09 100% 5.ooE·09 

Cobalt NA 1.3BE·OB 1.00 1.00E-07 0.50 NA 1.24E·OB 

Copper NA 5.41E-OB 100 3.9BE-07 O.BO NA 4.94E-OB 

Iron NA 2.37E-03 NA NA NA NA 2.1BE-03 

Lead NA 4.23E-OB NA NA NA NA 3.BBE-OB 

Magnesium NA UBE·03 NA NA NA NA 1.0BE·03 

Manganese NA 132E·04 1.00 9.72E-07 0.05 NA 1.21E·04 

Mercury (inorganic) NA B.2BE·09 100 3.04E-09 0.20 NA 1.10E-04 

Nickel NA 3.09E-06 1.00 2.27E·07 0.05 4.BOE·04 2.B2E·06 1.35E·09 100% 1.3SE·09 

Potassium NA B.SOE-OS NA NA NA NA 7.76E-05 

Selenium NA 4.2SE-OB . 1.00 3.12E-09 0.90 NA 3.BBE-08 

Sodium NA 3.04E·OS NA NA NA NA 2.7BE·OS 

Thallium NA 3.B7E·OB 1.00 2.70E-09 0.90 NA 3.35E·08 

Vanadium NA 3.49E·OB 1.00 2.5BE-07 0.10 NA 3.19E·OB 

Zinc NA 6.71E·OB 1.00 4.93E-07 0.30 NA B.13E-06 

Organics 

Acetone NA 4.12E-OB 1.00 3.02E·OB 0.90 NA 9.21E·04 

Benzene 0.03 O.ooE+OO 1.00 O.OOE+OO #DIV/O! O.OOE+OO 0.90 O.ooE+OO #DIV/O! B.30E-06 O.ooE+OO O.ooE+oo #DIVIOI O.ooE+OO 

Bromomethane (methyf bromide) NA 4.47E-l0 1.00 1.64E·l0 0.90 NA 6.37E·05 

Butyl benzylphlhalate NA 3.SBE-09 1.00 2.B3E-09 0.90 NA 3.27E·09 

Carbazole 0.02 S.S2E-OB 1.00 1.10E·09 55% 4.06E·OB 0.90 9.02E·l0 45% NA S.05E-08 2.01E-09 

Carbon Disulfide NA 2.91E-09 1.00 1.07E-09 0.90 NA 7.93E-04 

Chlorobenzene NA O.OOE+OO 100 O.ooE+OO 0.90 NA O.OOE+OO 

4·Chloro-3-methylphenol NA O.OOE+OO NA NA NA NA O.OOE+OO 

Dibenzofuran (unsubstituted) NA S.03E-OB 1.00 3.70E·OB 0.90 NA 3.70E-05 

Dibutyl phthalate NA B.26E·09 1.00 4.60E·09 0.90 NA S.72E·09 

1.1 • Dichloroelhane 0.01 1.23E·09 1.00 7.01E·12 2% 4_S2E·l0 0.90 2.B6E·12 1% 1.BOE-06 2.34E·04 3.74E·l0 97% 3.84E·l0 

1.2 • Dichloroethyfene (mixed isomers) NA 3.35E·09 100 1.23E·09 0.90 NA 5.BBE·04 

Dichloromelhane (methylene chloride) 0.01 O.OOE+OO 1.00 O.OOE+OO #DIV/O! O.OOE+OO 0.90 O.OOE+OO #DIVIO! 4.70E-07 O.OOE+OO O.OOE+OO IIDIVIO! O.ooE+OO 

Di(2 • elhylhexyl)phthalate (bis-elhylhex 0.01 7.27E-OB 1.00 1.02E-09 BB% 2.67E-OB 0.70 S.34E·l0 34% 4.00E·06 6.B4E-OB 2.B6E·13 0% 1.SSE·09 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker5 Summary of Exposure and Carcinogenic Risk Calculations. 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalalion Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mgl1<g-d)-l (mgl1<g/d) AAF ECR (mgl1<g/d) AF(b) ECR (ug/m3) (ug/m3) ECR Tolal 

Di - n - octyl phthalate NA S.95E·09 tOO 6.5SE-09 0.90 NA S.11E-OS 

Ethyl benzene NA 2.24E·09 100 S.22E-10 0.S5 NA 2.54E-04 

Methyl ethyl ketone (2-butanone) NA 1.17E-07 1.00 S.56E-OS 0.90 NA 2.67E-03 

Methyl butyl ketone (MBK)(2-hexanone) NA 5.S1E-09 NA NA NA NA 5.31E-09 

Methyl isobutyl ketone (MIBK)(4-methyl NA 1.01E·OS 100 3.70E-09 0.90 NA 1.93E-04 

PAHs (polynuclear Aromallc Hydrocarbons) 

Acenaphthene NA 5.01E·OS 1.00 1.S4E-OS O.SO NA 4.S7E-04 

Acenaphthylene NA 5. 1 OE-OS NA NA NA NA 9.B6E-05 

Anthracene NA 4.79E-OS 1.00 3.52E-OS O.SO NA 4.29E-05 

Benz[a]anthracene 0.73 7.60E-OS 1.00 5.55E-OS 46% 7.27E-OB O.BO 6.63E-OB 54% 1.70E-04 6.9SE-OB 1.1BE-11 0% 1.22E-07 

Benzo[b]fluoranthene 0.73 7.11E-OB 1.00 5.19E·OS 46% 6.BOE-OB O.BO 6.20E-OS 54% 1.70E-04 6.S0E-OB 1.10E-11 0% 1.14E-07 

Benzo(g.h.i)perylene NA S.90E-OS NA NA NA NA S.39E-OB 

Benzolk]fluoranthene 0.07 6.04E-OB 1.00 4.41E-09 46% S.77E-OB O.BO S.27E-09 S4% 1.70E-OS 5.52E·OB 9.38E-13 0% 9.67E-09 

Benzo(a)pyrene 7.30 6.2BE-OS 1.00 4.S9E·07 46% 6.00E-OB O.BO S.4BE-07 54% 1.70E-03 5.74E-OB 9.76E-11 0% 1.01E-06 

Chrysene 0.01 6.B4E-OB 1.00 S.OOE-10 4S% S.54E-OB O.BO S.97E-10 54% 1.70E-06 6.25E-OB 1.06E-13 0% 1.10E-09 

Dibenz[ah]anlhracene 7.30 5.32E-OS 1.00 3.S9E-07 46% 5.09E-OB O.BO 4.64E-07 54% 1.70E-03 4.BSE-OB B.27E-11 0% B.53E-07 

Fluoranthene NA 906E-OB 1.00 B.65E-OB O.BO NA B.27E-OS 

Fluorene NA SA3E-OS 1.00 3.99E-OB O.BO NA 9.S9E-05 

Indeno[1.2.3-cd]pyrene 0.73 5.B1E-OB 1.00 4.24E-OB 46% 5.56E-OB O.BO S.07E-OB 54% 1.70E-04 5.31E-OB 9.03E-12 0% 9.32E-OB 

2-Methylnaphthalene NA 4.S7E-OB NA NA NA NA 4.27E-08 

Naphthalene NA 1.74E-08 1.00 6.41E-09 0.80 NA 3.28E-04 

Phenanthrene NA 7.S8E-OB NA NA NA NA 6.93E-08 

Pyrene NA 8.34E-OB 1.00 S.13E-08 0.80 NA 9.46E-06 

PCBs (Polychlorinated Biphenyls) 2.00 1.10E-OB 1.00 2.19E-08 4S% 1.21E-08 0.90 2.6BE-08 55% 2.20E-03 1.00E-08 2.20E-11 0% 4.68E-OB 

Pentachlorophenol 0.12 O.OOE+OO 1.00 O.OOE+OO #DIV/O! O.OOE+OO 0.90 O.OOE+OO #DIVIOI 3.40E-05 O.OOE+OO O.OOE+OO #DIVIOI O.OOE+OO 

Phenol NA 1.21E-08 1.00 7.10E-08 0.90 NA UOE-08 

Styrene 0.03 7.3BE·09 1.00 2.21E-10 43% 2.71E-09 0.90 9.04E-11 18% S.70E-07 3.4BE-04 1.98E-10 39% 5.10E-l0 

Tetrachloroelhylene (PCE) 0.05 1.05E-08 1.00 5.47E-l0 6S% 3.86E-09 0.90 2.23E-10 27% 5.BOE-08 U6E-03 6.70E-11 B% 8.37E-10 

Toluene NA 3.13E-09 1.00 1.15E-09 0.90 NA 3.01E-04 

1.1.1 - Trichloroethane NA 8.61E-09 1.00 3.16E-09 0.90 NA 7.0SE-04 

Trichloroethylene (TCE) 0.01 1.79E-08 1.00 1.97E-10 4% 6.5BE-09 0.90 8.04E-11 2% 1.70E-06 2.71E-03 4.61E-09 94% 4.B9E-09 

Xylenes (mixed) NA 8.32E-09 1.00 3.06E-09 0.90 NA 7.17E-04 

ECR = Excess Cancer Risk 

TOTAL ECR = 3.55E-06 
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SHALLOW ZONE GROUNDWATER SPREADSHEETS 
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I-+Br=omocH==_===---:--:_+--,-___ +_.,.-----'+-_":;.'__+_~--- ____ ..... 
l-+a~r~omo~dk~~~~~~~o~~~>~~--p.(~g)----~7~~~27~~~_t-~I~_+--=HR=L~r-------t-~.~·.~ •• ~-f------+----+__---__IL----_+----+-----+_---+__---_+~ __ +------+_---+--~I~.O~H~~ 
I-+Br=omo~~~'~~I~~ _____ ~(~g)-----~7~~~2~~2~-+-~4:;.'-_j--~HR~L':c_ ~-------.t_--.--~I_--_t-----+-------+-----t_-~_t-----_+----+---+_----~I_~O.~~~~ 
I-+Br=~~~==o~~mTn~~'_"b~r~~d~I~L-p(~g). ____ ~74-~9~'-'9'-_t--_:l~.'-_+_=HR=L~ __ t-_____ ~ ____ + ____ r-=--::-::~+_----.-t-----__I---'---+~O~.OO~O~_I_----+----__I----+-----+----~ 

.. B_ 71·38_3 1.. HRL ----~--I-----_t----_+---'O"'.O"'O"-O-+__-----l-----_+----+----+_-----l-----_+-----+----+-----1 

~=+:~::..~~b~0Nj1~~'~'p/thoI~~~· ... :~==~~~~=t=========~~~~~·.:~1~1.~5=~==~~~:0~.==r=:::~~:~~t:::· ~ --=."' .• ::::IO'- __ If-__ --:::::::::::::::t::::::::::::::::::~t::::::::::::::::::j;::::::::::::::::::t::::::::::::::::::~t::::::::::::::::::t::::::0;;;.00~"'o:-_-_11-_-_-_-_~-_-~t-------------11-------------~+-----~-------+1------------~~ 
I-+B~~~~~~lb~~1=~co='«O~.~~IP~B~G~)t__------~~9~~~7~'-'~_f--~10o:;O. __ I_-'H~R~L~.--~~--------~=----;-·::-:---------+------+_------+__----__j-------+-------j-------.+_----__j'------+-------j-------+-------f 
I-+C~0Ib"'~~'--_+------+------f9=~":2~'-:2=-=-- ~-- f--'MLHAeL -- ------ - ·.·.·.·.·0 
I-+C"'orbo="'Iurwr= _ _+----+----+':::55"'~,,8,,8--=-2_t--4:;OC--_+ . ___________ . __ ~ 
I-+C~..to=on=Dl':'-.uI"ft=d::::O:":--1 _______ +__----r:7::::~_:_'~~0~_t--c7-:-.0-'-- __ ~. _~ __ 0 •.. 044 ••• :--
I-+C~..to=on= .... =c= ... ::r1dor-_____ j-_____ __j.:::58-~2"'~:..:5'-_+-~3- __ HRl.. _ .. ______ ~ 

~-+C=orbo== ... "-:----:-:":--I-----b._:------;f'5:::234-:..c.:8":~c'-_t----~ _ LHA __ •.•• 0 
1-+~:::=~~~~~M~OO~~L-)------~~-------1"'~~~:~.~~~~O--+--~:~~--- :~~--

Chlord.,. 57·7 .... 9 MCl 

0.044 
0.000 

---_.-
0.000, __ 

----------¥.*- 0.000 
'.000 

Chiorobennnt 109-90-7 100 HRl _. ___ ._. ____ 0._ •• __ 0 __ _ 0.000 
CNorocibr~o~ (g) 124_48_1 I. MeL __ .-:-::--- 0.00. __ 
Chiorororm (THII (g) 87-68_3 10 HRL __ ~ ___ •.• n _ --_f-------t------+------ --------1-------t_----__j-------t------+------+_----~t--~I~.0~'2~~ 

l-+e:::N= ...... ==-="'-+_----+__----r:7~4-~97:_.3~-t-~3,--- ~___ 0.50 __ •. 111_ 
2-C_ :~95;~~8 3. ---;;Rl-- -------- 0 .•• 0 __ .------ ---- -------I_--_t---+---+--'O"'.O"'O::::O-I----_t---_+--I-.O-H--~ 
ChIoro1IraIonI 3. 0.0 •• ___ . __________ . __ ---.-+---__1---_1_----1---+---+__--_+--"='---1 

I--fC=-=::::;'kJono=,,-... "+ _____ + _______ f9:ccS-4:::9-e::9~_:i-.~':::.~. -r--c:LHAC':'---- -.---- - ..... -- -.----+----_t-----_+---+---+_--~I_----~----~ 
Chloroto'-'., p- 100 lHA __ ~_ 

1-+·~"'um=M~.~;~O~:~~~~-b-~---~----+---------r:~~~~:2~·~-:-8--:-2-'i--~:"::::::o--+--~:a=R~~- ______ ~t-·~~~~~~1~~~~~~~t~~0;.0~0~0~~t~~~~~.-t-------+-------I------+-----__I-------t------+------i-------1 
ev.n.a- 21725-46-2 0.4 HBV 0.000 I.IH 
Ollhlpon 75-99-0 200 MCl 0.000 

DIohIw 230~1~ Hav •.••• UH 

1--+~=b~om=~~Monbh--;~---------t---------f3:::3~~I~.5~j-~~=:~-t--~~~~--I~------- ~:: --------+-------j-------+-------+-----__j------+-------j-------+_----~r-----_f------+-----~ 
ObamocNororMtNn_ 124-C9-1 10 HRl 0.000 0.000 

... DBCp) 98_12·9 0.2 MeL 0.000 I.OM 

~_. 94-74_2 1.. HRL 1.00 0 .•• 1 
0Ie1mb. 1918-00-9 200 HRl 0.000 0.000 
01' .......... lei (HA) (Il 1~~8 10 MeL •. HO 
Dichloro.e.tcnlrh • lHA. 0.000 

1.2·~ ...... ( ....... ) 9~5~' 10. HRl 0.00. 0.000 
1.3-DkhIorobennne metal- 541-73-1 lao MCl 0.000 

',4-Dichlorobenzene (p.. 106-48-7 10 HRl 0.000 1.000 

3.3'·01_ 9'-94-' •. 1 HRL ... 00 I.OH 
I--f.Ok~ ..... ~~~~==~~O~F~~--~I~~--------~7~~~7,~ .• ~~--~,.~.~.--+-~H=RL~-II-------~--.~ .• =o~o--~------II------~-------t-------+-------+-------I------~-----------------I-------+_------II__~~_4 

>.p··Oktlorodlploorl)l_- (DOD) 12·54-9 1 HRL •. 0 •• 
>.... __ DOE) 72·55-9 HRL •. 00 • 
•. p'- __ DDT) 50-29-3 HRL ..... 
1.1-Ok.......... I 15-34-3 1. HRL 110.00 1.51' 
t.2-DtchIoro.... 107·08-2 HRl 8.20 2.0'0 

12-Ok ..... _.cIs- 158_58_2 1. HRL 2''''21 

MPCA SMa Rt''' '~e a.eton DrtnII"g WMer Crtlert •• • version DW1017~u ... ls 

1.511 

83.333 

21.429 

'.HI ..... 
1.00' 

2.IS1 

atterla comp.-1son • Ihallow 
page 2 



-t--C~h-~~'~~~---------
CAS No. ----- .--~--. 

-+-------+-------t--.. --- -.. --c-- --

~rink!!!!l_ 
Water 

,Criterhll 

(uglL) 

1 ,2·OichlOf~""_Mle, lrens- 156-50-5 100 
Olc~eth.,. methylen. chlorid.) 75.09-2 50 

SitellNell 

Basis Content Rado 

(0) ("gil) 

HRL 1900.00 11.000 

___ ~~ __ ~~~~~_ 12.800 

HRL _________ , 0.000 ._ /--t'2.4-:::::DIehI"""."""'="'hh_= __ -::----,=-:-~':::_------f__l::l:.o2().=Bo='",,2'--+ .. E.. .. 
2, .... [MchiOfophenoxyac:Mic _del (2 ...... 0) 94-7S-7 70 HRl 0.000 

..... (2, ... Ok:hIorophenoxy)butyrlc .tld (2 ..... 0B) ____ ~_~-_ 10: ~~~ ___ HHBRVL __ r--~---- 0.000 
1,2-OIchIoroprop.,. 78-87-5 5 0.000 
1,3-Ok:~..,.(eI ... tr.ns.,rnbtt.J' .. ) - 542.75-6' 2 -~-- .. ----- - 0.000 

01-' B().57-1 '~"D2.-~_ -=~t-:"_==_~= .. 0.000 . 
01(2·_.1011)_'" L 10>-2'"1 400 __ MC,,-_ _ _______ ~ 
DI(2-41hy1h.JIyt)_ ..... (DeHP)IP~ 117·Bl·7 100 HRL __ ,.o~_~ 

O(pAE) 84-B1I-2 100.__ HRL I---'--~' 

CNSIPNS EYE 
----~-- ----

TARGET ENDPOINTS c 

.~I~~.~~.~K~IO~N~+-~G~I~~~IV.-~~P~'O~'~~'-r-R~E~P~R~0-t~R~E~S~P--f__~~B~O~:~:-t-~=~==I:~pER~.~~ 

100,OOO..L 

.--.- .. - ------ -------·-+-----+-----+·-----+----1--·----+-----1------+-----\-=I2,~I="~ 

0.000 

. _____ . ~~ _______ +. ______ +-----+_-'O".O'-'oo"-+--'O"'.O"'OO'--+-------I-----_t------+------+_------I 

____ . ___ 0.000 ------.~-------\----_+-----+------+-----+------+-----+-----1--~::_~ 
------r--·-----f------~------+-------t__----_t------+------+------t__----_t--:::I."'O"~~ 

U" 

----·---------r------i-------t_------lr_----_t~0~.0~1~0r-r------+------+------+-------f--------I 

DisGo>n>PII.....,.",...",""" 1445-75-1 100. ~~I--_' ___ ~ 

0_... I 8().51·5 HBV ---°0 .. 000•00 _. ___ . __ +------+--'o"'o'-'o-'-o--f__------l------_t------+------+-------f------_t------+------+_------\ 
Dim_ 87239-111-1 20.0 + __ "'LHA=.-If--____ _t--'==-
om 758-79-6 100 lHA 0.000 

2.4-Dlm__ 105-17·9 100 -+ __ "HR'-"L'--+--'5c:.O"'0_+-~0"'.0::5::.0_. ____ ._---,f---"0"'.05"'0'--+-~0"'.0"'5"_0. -f------f-------t--:=:-+------+-----f__-------t------+------+-------I 

1.~OW'ob.....:.(P:E) ~~~~1~3 70000 __ ~ _________ --_::_::_:_ -=:----+------t-----f--f-------t------+--'o"'.O.o;OO'--+------t-------l-------+------+------+-----~ 

2,4-0IrA-0ph_1 51·211-5 10 _. HRL ____ . ____ 0.000._ . ------+-------I----_t--o"'.o"'o"'o--t--------"f------t------+------+_------f------_t------+-------I 
2,4-DWIotokIono 121·14-2 0.' _. ~ _____ 1-. 0.000 _ 1.0" 
2,8-DWIotokIono 8015-20-2 0.' ____ SRL ____ ~_._____ 0.000 1.000 

/-to.'-' .. "'-"':"= ... =-"T=~"'.o:d="'"' .. '-"'II"'.::dr·L) -----f__I=-=:--'0't--..!:!.-r-~-- _____ . _. 0 ...... _ -------r-.------I------t------_+------+------+-------f------f---,:-::::::-+------+------+-~I~.O=H~~ 
1_1'0::1no=.::: ... =---:--"-________ -t-___ . ____ -F.II-:..;B"'5-:..;7-:-_-+. __ ~7 _______ HBV _________ 0.000 _ 0,000 

1-~1~'='OI"O .... :="-J>:.':-:J1-c-l"-·4-:..;OITO~x=.,~.L) -----t---.--.--~ r-- :.:' - ~: - -----.~- 1.000 

~::~I~~o_~~~~~~:;:··::~::::::::.-----·-------~- ::"-.2-:
0
-0 '.'~ -- ~~ - ----. ::::: 

I--F0I:::.-=:=---_t----------. t----- 299-..... . . ......,. f--~~ =~= .~ ~-==~_ r-.--.--f__-'-o~.o-"oo'--+-----f------ f-.----+------+_------f__----_t-------+------+------I 
1,4-DIIDM 505-29-3 10._ lHft. _ _______ 0.000 

I-~DIuron==:=-_=_--_t--------+----.-- _ ~_ ~._._ .. ~ ______ . 0.000 
~ 145-7'"3 100 . _~ ___ 0.000 
_ 72·2()'8 2 HBV 0.000 -·----~·---~-----~---~r------~----~o~.o=oa~~----~----~----~----+-----4 

J--t=JE_==="'-+-________ +-_______ ---,f-01"'01l-"'8,,9-co9'--+-__ 4:::0c..__ SRL 0.000 ..... 
J-+E:;EII1)1b:;c:::.-="'-.,.-J-__ -:-__ -::::-=':-,--______ -t:1"'0().4:..:.:1-' ... '__+._. 7

2
0
0
0
0 
-- .~-~~~- r--.!:!!!.-- . ______ +--:-:-:-:-__ +-_-;;-;;;;;;-._-t _____ -t _____ +....:.1"-.17:..;1'--+-_1:c..1:.:7.:.1 __ 1-____ --t ______ -t ______ + ______ +-____ --1 

S-EI1\4~cllb."at.(EPTC) 759-94-4 HRl __ ~ ____ 0.000 0.000 

IElhyI- 8().29-7 1000 HRL 0.000 

HRL 0.000 

SRL 0.000 
I-+E=E~~~~~,~=~L__,------t_------~~1~07~.2~1~.I~i-~10~OO-"'0 -r--~=---r------+-~~--t-------lr_-----+-------t-------i-------t-~O~.OOO~f--r_-----+-------r------+_------t------1------~ 

E1U (Elhy1ono TNou< .. j 911-45-7 

F"''''I'/'''' I 222224-B2·B 
FIuom-.n 2184-17·2 

Fonofol 944-22·9 
50-00-0 

0 ....... unI.1Ided (b.nzene) 

1071-83-8 

711-44-8 
1024-57·3 
1111-74_1 

97·99-3 - 17·72·1 
11().S4-3 

... -.... L 51235-04-2 
HMX OChhydro-t,3,5,7-tetn.nllro-1,3,5,1-Ce4raZoci 2891""·0 

Is""",,","" 711-59-1 

Is o~ 

-- I 
5989-27·5 
58-89-9 

33()'55-2 - 121·75-5 
123-33-1 

18752·77-5 
87-56-1 

'0 
2000 

10 
1000 

7" 
0.01 .... 
0.2 

50 

400 
200 
300 

100 
700 

17500 

0.2 

100 
4000 

200 
3000 

U" 
LHA 0.000 

LHA 0.000 
LHA 0.000 

HBV 0.000 0.000 
HRL 0.000 0.000 
LHA 0.000 
MCL 0.000 
HRL 0.000 U" 
HRL 0.000 1.-
HRL 0.000 1.-
HRL 0.000 0.000 
MCL 0.000 

LHA 0.000 
HRl 0.000 0.000 

HBV 0.000 0.000 
HBV 0.000 0.000 

HRL 0.000 0.000 

LHA D.ODD 

HBV 0.000 0.000 
MCL 0.000 

HRL •. 000 0.000 
HBV 0.000 0.000 
LHA 0.000 

LHA 0.000 

HRL 0.000 0,000 0.000 

CJl:erIa comp..tson -.hllow 
MPCA elle Response •• cton Ortnldng W .. er crtterta·· wenlon DW1011-m1 •. II. page' 



f-l--'Ch=.""'''."'Col=._+ ______ f--.---
-+-----1----1-----. 

CAS No 

-"rinking 
Waler 

~_£riteria 
(uglL) 

Methoxychlor 72-43-5 40 

2~eNoro-ph..,oxy1ltetic acid (MCPA) 94-7 .... 8 3 

(.) 

MCl 
HRl 
HBV 

-~~~-
Conc.nt 

(ugll) 

____ HRl ____ EO.OO .. _ 

Rano 

_._.lbL_ 

0.000 
O.QOO 

0.000 

O.Oel 

_ 0.000 __ 

--------~--+_-_4~~~~~~-_+~-+_-_4--~-~ 

-----~--~-----r__·--_+---4---~--+_--1_--~--_+--_4~~~ 

I-f-'A:=c::: .. =op/"jII= ..... =.l-____ I-____ -IF83-=32"'.O'--· 1--000 -- -;;;u-.--~ '-:'-0:000 = =.:.. ~::~ 2000 HRl _ ~_ f---- ---f----_+---_t_--=-=-f_-=-==__1r__--_+----t----+_---I-----I 

~~~~~""~~=f~L--n~~---r----~P-.~~~73-~7"'·-r--~-~----- ~:~::~:~:-t---__1--=O.=OOO=-_+---_+---+---+_.--__1r__--_+----t----+_---I-----I----I 
N"""'."e 91-20-3 300 HRl 120.00 0.400 

~ 129-00.0 200 HRl 0.000 

~fP~~:::t~~~ .. ~d~bf~~~~··~PC~B~·L)~----~'3~3~~~3~~~3_+-~0~.N~_+-~HR~l~1_---+_-'°o~·.Oo~Oo~Oo--~-·--1----+---~---1----+---~~--_+---~---+_---r_--_1-~~_1 
Prometon 1810-1s.o 100 HRL 
_ 238S().S9-S 50 lHA 0.000 
__ '9''''~7 10 HRl D.OOO 
PropuIno 13 .... ().2 10 HBV 0000 

1-+~~==~--+-----t-----~,=22~~~2~.9~+--,~00~-+-~LHA~--1i-··- -~0:~00~0~-1----f-----1r-----4----+---·-t-----+----r-----+----t----+-~~-t---~ 

IIDX (lleK...,._1.3.S-.·1.3.S...,....., 121·B2~ 20 HBV D.OOO 
__ 122·34-9 30 HRL 0.000 0.000 
_. 1~2·S 100 MCl 0000 

I-+T~~~~~--t-----l----~~~~,~~I9-~,-+--'S=OO~-+-=LHA~~----+--'O~:O~0=-0 -I----t---~---+----t---~~--_+---~---+_---r_--_+---_+---~ 

Terbad 5902·51-2 10 lHA D,aOD 

TOIbufu. 13071·79-9 0.2 HBV D.OOO 0.000 
2.3.7.9-TeDD {DIoodn) 0 3.0Dl!-<lS MCl 0.000 1.100 
1.1.1.2·T*"< ........... 83().2().S 70 HRl 0.000 0.000 0.000 

79-34-S HRl 0.000 ..... 
127·1 .... HRl 180.00 22.IS7 21.1S7 
1Q9.99-9 100 HBV 0.000 0.000 
1Q9.~3 1000 HRl 240.00 0.200 0240 0.240 

8001·35-2 0.3 HRl 0.000 1.000 
23O)'17·S I HBV 0.000 0.000 

TrIcNooo .. oIIe odd (HAl h) 7~).9 10 MCl 0.000 
t.2 .... TrtcHorobennn. 120-82·' 70 MCl 0.000 

1.3.S. TrltHonob ........ 00 LHA 0.000 
71·Ss.t .00 HRl 890.00 1.150 1.150 

crtlertl COf'IIC)""on • .r...,. 
MPCA Sft. Re ... tlnst leeton Dftnkmg W .. er Crtlert.·· wenlon DW1D.7-mu.xls P.O 



_~rinking 

1_+----=c:::h""'=k"'01,_+-____ + _________ .. __ . ~~~=~~ __ ;~~_ 
f------+---- (ugiLI 

Basis 

(.) 

t.1.2-TrithloroetNn. __ ._~ __ ._. 79-00-5 3 HRl 

Trichl."'~'(',',2-, TC§ --- E=-79-5_°a!-~-- 2!:D ---~-
Trkhloroftuorom..".,. Freon1t) _._._~ ______ .. HRl 

2,4,8-Tric","_"",..... __ ~ _____ ~ __ HRl 
2,4,5-TrkhioropMnollC'f8.C.tic IICId <2,4.5- T) 9)..76-5 10 HRl 

2(2,4,5_ Tric .... oph ... "Ylt><OfMoni' ,,'d (2,4,5_ TP) 93-72-' 8D HRl 
',2.3-Trlchloraprop.,. 9a..19-4 40 HRL 

sit_iVY.n 
Concent. 

(ugll) 

1.00 

140000,00 

Ratto 

fbl_ 

0.333 

U8e.1587 

_ . __ . ______ 0.000 __ 

0.000 

TARGET ENDPOINTS c 
BONE ___ ~v~,=-o_ r-~~~- EYE ,MMtJII KION 

- - ---- -----

------- ------ r---- 0.333 

---r---- ~--1r_-_r--+_-~---~--~--+---~==~ 
---- -----------~----r---_r--~---+_--_r--~---+_--_r~~~ 
-----l----+----f_-------+---+---+--+--+-=-==-+--+--+-==--f 

-----.--.-- ~.- ----.. ~~ -- -------+---+---+_--:-:-,-:-~---_+-=='-+---+_--~r---1 
---- - ::::: - --------- -----I------+---+--=-o,::oo::o-t-~=--j----+---+---t----jf-----I 

-- ----- -- ----- r------J----t--
76-13-' 200000 

Trifturwln 1582·09-0 5 

HRl 
HBV 

... -- ----- -- .. _-::-::-:-- -----j--=-o_::oo=o,-+-----t-----t-----+---+--=-=-+----jf----+---+---+----I 
----_._ .. _--------

HRL _ ::::~ ---------_f---+---_jf_--_f---+---+----t----f---+---+-----1 
~: -----,--- -----+------+_----t_---~---_+---+---+_--_If_--_+---+---+_--~ 

~H~R~l __ ~_4~0:::-0~0_~ .. ~ ---- -----+---+---+----t----f---+---+----t----f---+~2="::.::IH=-~ 
HRl _~~_D~.~'.~3_~--_jf_---_f~0~-'~5~3-t---_j---_+---+---+---_jf_--_f---+---+-----f 

~~T~I!...~,5-~.~T~~~.~~b~~~=.~------~--------f9~~~ 

T_'(2,4,8-) 11B-98-7 
Ivn.t__ 75_0''-
XyfMle fnb:tln of o,m,p) 1330-20-7 

D.2 
10000 

I ------- -----~L-----+_-----~----4_----~----_+-----4----_,~----+_----4_----~ 
R.cianucide. ------ --- ---1----- ---- ------ --+_----t_----_I----_+----t----+_--rr---_+---+----tb<: .. = ... "'..,=-; 

, _fB~ ... ~'=P.-""".~.~&~ ph'-~'~ --""="'( .... '-om+):::::::::::::::::~~::~::::::~t::::=~-_+- ""CCll --r Gr ... ~e~p __ IpC..., 15 

Racbn 228 .. d 228 (pCL4) 7440-14-41 Mel 

RedonCpC"" '4.59-67·7 3DD MCl __________ _ 

~~~~~~--_+------__ +---------~~-- 2D .. Cl .... -~- -.--~--

0.000 

0.000 

0,000 

0.000 

0.000 

yo..., 
.1qIO ..... 

--------------+------+_-----r------+------+------+_----~------+-----4------~~I."~I~ 

- --- ---+--~f_- 1."1 
---- --------r-----+-----_r-----r-----+----~L-----~----4_~~~ 
--------+---1- I.HO 
-----------+--~r-----r---_+--_1f_--+_--_+----f_--+_---+--__I 

~;!;;;:===:-+-----t------ ~~~tIY. Haz~f=~~ __ ._~ __________ o~=- _2_'._ .. _. __ t_-35-.'-I-O--J-D-.D-:~t_.-.-.3-33--+-2.-.. -3-+_-1_'._ .. _'_t_-D.-.D-.-+--.-.'-'-4-t_-O.-"-.-~--O-... -.-t_4-.. -1_.'_55-1 
FOOTNOTES: __ 1.. -C= =-r~= __ _ 

HBV-H ... hB .. odV ..... doriYodby ......... 0"l'_ .... fHoollh =r -- ------ ---- --I------+-----t---_j---_+----+---t_--_jf_--_f----J 
HRL- H .. Rh RtsIc Level deffved .. d promutp:ed In Me by Mmesotll Oepartment o~~~___ ____ __ _ _ _ ____ _ _______ f------+----+----~--_+---+---+_---t_--_I---~ 
· ~,---.-~,-... - ~'---T"I"'L ------

L .... ·Uf_Ho ... A<Msort
l .... +=--- _ ---- ---- ---- ------r------t------j--

MCL·_C_L.... __ ____ _ ____ ___ ___ __+----+-- ---+----+----t_---_+----+---+----t_--_I---~ 
MCLC)·_C_l .... Go. _ _____ __ -----+---+_---~---+----+---t_--_j---_+---+---+----f_--__I 
SMCL·S,, __ C_lovof _ ___ ___ _ ______ +---+---_I,---_+---+---+_---~--_I 
SRL - Spedfk: Risk lew! ~ conc~ wHch corresponds to • nsk of 1 E·5) 
b~~_~ __ ,C~~~_~~~ __ , __ ~ __ M~~IO~O~~~OO~(~a-O~,~-d~.-•• Lf~,-_-.-~~~'~~~,~OO~~=O~O~.---+----+----t----+---+---+----+----I---~ 

MeL .. not WItty ".....,.sed. C~ c.nc ... risk wfllnclude MeL oriy tf specilk risk leIIet for carc:r.ogenk:ity Is .-nIRabl.. I 
I~ wII nat Include MeL,. or llfMlme ......... Ac:Msory v ..... for noncarci'log.nIc .".etc slnc. t.rget endpoints are not sp.dfled. 

c BONE· "' __ , CVIBLD -,_'"' .. bIo.d ..,.,om, CNSlPNS· " ....... p"""' .... """""' ..,.,.m, EYE· .yell'"", 'MMtJII· iTm .... _, .'ON ·lddney, 
GI/LlV·~""'" ~orlYw: RESP· reapQtory syst..,,; REPRO· reproductive ~m r.c:lucWIgt ..... og~c: .... d d.velopm.nt.I.".etc; RESP· res,plrwtOfY sys<eI11=, --+---+---t_--_jf_--_f---+---+----t---__I 
WHOLE BODY· gIMIeI'III.ft'1tCb •• lntr .... d morWIty Of morbidity, dec:r •• sed body weight, .te . .,d CANCER· c:.c:lnogmc: .".m. 

d Anark· EPA MeL 11_ ........ now Mel wII I""I>II>Iy b. < 10 ugIl. 
e .. FL·.-,., ... _ .... 

(f) TheUClGMCl orHAvwtue forllnytwa or more o''''s. c:hemlc:.n shouldr.."aIn" 7 u~ b.C:MJse ofslmil. modes of.ction. 

110 Total lor all THMs combined can not exceed 80 ug/L 
h Total IOf all haloacetlc acids cannot exceed 60 ua/L 

MPCA I"e Response leeton D .... 1ng Wilier Crtlet1.·· weralon DW1017-m ••.• I, 
c:rll.1tftII c:omp.ttlon ...... 

p.ge 5 



APPENDIX G.5 

INTERMEDIATE ZONE GROUNDWATER SPREADSHEETS 
) 



Chemical CAS No 

tNORCAHlC8 

I-4'Abni'IUm=",. =-__+-----_l[--- ~=:.~=-~ ---

Orink~g 

Waler 
Criteria 

(ugiLI 

.0 
Ammo",. 7664-41·7 30000 

Antimony 7440-36-0 1 

1-+""'=oni=C-:::--:'-'(d)::L..----,---t:-
e
"'-;-- ------~, ... 33().2328-, ~ ---~,O---

1--fAO"'::b::;."",D::,o(,IIb=""."A;.:'...:1",0-"um",I,---+,,,,eJL - -- -- ----_. _._--
Br.riI.m 7440-39-3 __ 2000 

B.......,.. ___ ~~ __ 0.01 

--j"B.,=OII'-__ +_-----+---- __ 7440-42-8 _._~_ 
BromMe ______ _____ 10 

1---fC"'.::-="'--,--'---..,.---+---- ___ _74_4_{}.4_:3-_9__ 4 

I_~! (as free chlorine) f------ --~ 7782.50-5. :::: 
.---_._--- ----

Chlome dioxide 10049-Q4...4 800 
Chlcxte --- ~ __ ~~~-=~=~ .. 1------ 1000 

Clvomlu'n (Iota/) 7440-47-3 100 

Ctwomkmlll -==-~~_I~~ ==~ooo~ 
Ctvomlurn VI ___ ._ _____ 19540-29-9 100 
Cob. __ 7440-48-4 30 
Copper 7440-50-9 1000 

CywlIde,rr.e ~~~=-== ~~ 100-_~·· 
Fluoride 4000 

IHypochiorite (regdlled IS chlorine) -~--~= _____ -=-~=_4000 ~ .. 
:::OChioroUI acld (regullild al chlorine) _ .. _.__ ___ _ ~:ooo.-. 

I--f~==:'::::=';,~"''''-'.'"::!:.'-) (Ii ""'R"l-'-.. -c-""-onIIy-,--:-'b-:.In-.-,L.-..... -,,-u"-.-d):-._- .. ,.~ .-~--
Mercury (lI1org.vc) (I.g. Ct-lofidl, sulfale) 7439-01-6 2 
IMoMJdanum 7439-99-7 30 

Nekel (soluble sab) 7440-02·0 100 
NitnI. Cas nitrag.,,) 14797·55-8 10000 

Basis 

(a) 

SMCl 
lHA 

HRl 

S~eN\len 

Concent 

(ugIL) 

71200 

MCl 9.40 

MCl 
HRL 89,70 

HRl 
HRl 

MCl 
HRl 

Mel 
MCl 
MCl 
Mel 
MCl 26_70 

5.70 
8.60 

HRl 

HBV 
HBY 

HBV 
HRl 
MCL 

_._------_ ... 

MClG 
MClG 

----

MCLG 11000.00 

HRl 
MCl 
HBV 

-- ~:~--

1160.00 
0.57 

S.20 

NitJU 14197·85-0 1000 MCl 
S.......... 7782 .. 9-2 30 __ HR"::'- -~~~~_~-

1--f~~~ __ --'-____ _L _____ _t_~' ... ~().~22~ .. ~-~3~0~+- HRl 

Strontium (!ton .... clo.ctln. not tOSr) ____ -t-..c7..c ... ,,()."'2oc4-c-:°-t---:-'4"-00-"0':-_ f---~MBCVl ____ _ 
Sutfin 500000 
rhohn , ... ().28_0 D.. __ H_R_l_::-=--__ -~ 

Tin 7440-31·5 4000 HRl 

Rallo 

(hI 

14.240 
0.000 
0.000 

0.111 
0.000 

0.045 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.267 
0.000 

0.000 
0.000 
0.006 
0.08& 
0.000 
0.000 
0.000 

38."17 

17.1500 

0.215 
0.000 
0.052 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

VIll1~ 1440-82·2 50 HRL 3,10 ____ 0.012_._. 

~+~~In~C~~~D~'P~h~oru"'.T-----~---~L~;~~27~7;~~~~-~~=~~D-r-~H,=L~---~ -:~:::--

TARGET ENDPOINTS c 
BONE CVI8LO CNSIPNS __ =-EY'-'E'--+-"""MMUN="--+--_K:o:'"DN"--+~G""IL""Y'--+--"'P''''ostat. REPRO RESP WHOLE CAHCI!R 

___________ +_---~---__+---+---+_---~--__+-B"'O"'D~Y~~~~~.P~.«~ 
100,0001 

-----

----- .. ---- ------t---.+---1----II-------+---+---t-------t--------I 

47.000 
-- -------------I---~ 
.. -~-- ---1----_. 
-.--~---- '--0.04S-f--·--

0.000 

... ~ .. -~ ----- --_.-
0.000 

. ------r--- - 0.000 

0.000 
------+----_. 

1--- ---
------- --~-~-- ,- -------t-----J 

---- ---------------j------

f------- ----·--t--·------j---+-----+------I-----j----+------II---
0.000 

__ ._. __ ~ _____ . _________ I-__ ._+----'O"'.DO=O-~--__+---+---+_---~---__1 

------ -0.08. - -- --.. - ---.-t-----_j_-----t-----t.-----t-----t-----t-----1 
------- ----
------ ------ ----- ----t_---j----j---1---1---1---+---1 

---- -----

~--==~_ :==--= --.!7000::: =---=-=-~---i---__t---+---+----~f----__t---+----I 
------ I-------t-----j 

--.----f--- . --.-------+---+---+----+---+---+---+-----1 
---r--o.OE~ ___ _ 
---.---- f---- ~-- -----+------t------t---+-----j-----+---t----+-----I 

~.--f___--- --.-- --------I-----+--+---+----t---+---+--~ 
---- r------- )-----1---... -.--+---+----+------1---+-----+-----11------1-----1 

0.000 ~ _____ ----t------t-----t-----t[-----+-----t----+-----t---~ 
.----f----.---t----
.------f----- ----

---+-------I------t------+-------j------ -----­
O.DOO 

--j----I----II----~I----I-------- ·~---t-----l 

-----+-----+------I-------I------I------I------r-----r-----r-----t-----r---~ 

I--fOR=G::-:AII=c=.--+-----+----+----j----t--------J--- ----_ .. 
I-i===---I-----+--.--+----j-----t------.,-,----- ----

Autochtor 34256-82·' 10 _. ~_ f------ _!:~__ 0.000 0000 
Ac...... 6'-64-1 '00 __ HRl__ _____ 0.000 ::::::::::::~::::::::::::::::::::-lt:::~0-::."'0.,-0::::0'::.:::1:::-=·=---t-I__------=-;:_---I----:::::::::-=--tl------__ ==-=-+---.~ 
Ac_ '5-05-8 40 HBV 0 DOD _---1----'0,,,.0"'00'-__ ____ __ __ ---==-0"'.0=0,0'--+--__ --_11--------·-

I-4'Ac=;_=:.:.n=--~----~-------J-6:-'2c-:4':-'8_"'S-=8_-:-8-j--,:.:0'-- :::-s.c=--_- 0:000____ __ _ ___ . _____ +-___ _____ ________ •.• 00 

Acrylamide 79-06-1 0.1 SRl - - 0.000 -- 1.000 
I-4'Ac==c'}'Ic=.:.:_=.--+----+------t-·~,c-:07:-=-,"':3-..c,-+-...:0::.: .• ~-+-"'SR:"l'-- ° 000 ----+----+----~---____J-----I---.-. - -f----_t_-----f--'.= .... =-

--MCl·-- --- .- 0·.000-· ---t-----+-----+- --f------ ----+-----t-==-
l-+iAdp=' .. =.::.'-"(<i"-'~=T"'>¥l"-----j-----+--=0-_+--4::.:0:::0-+--_""_"_ __________ . __ ~---+---+_- .. -__ _ ___ ~---+------[------ _____ _ ____ . __ . __ +~=_ ::: '~~~~~:8 4 _~:~ _________ ::::: __ --.-+----+-::-o.:coo:-:o--+-----~------J-----+------ ____________________ ~ 

1-1-=!AI<i~~C~OIb~=+I'J~<i~C~OIb~~,~uI~'D=n.;:+I'J::;=<i=COlb=::;'~uI::;,.::;~=do::;(::~===~:::~~~~~~~=:::=~=-_._- :=_~ ----- 0:000- --:::_-:::::::::~---~:::::::::----l;:::::::::--:::~;.--:::::::::::::::~::::::~-:::--:::--+;--:::::::::::::::~-:------ '-. __ 1--____ _ __ _ 
AJdm 309-00-2 0.02 I ----sRL .. - ---- ----0:000- I I 

MPCA SMe Response Cecton Drtnklng Water CrKer1I·· version DW10t7-max.xls 

0.000 

c"er1. ·InIHlMcI"e 
pete , 



MPCA SMeJ:" 

-----_. -

Chemical CAS No -- -----~-- --_._-_. __ ._------

AIyI Chlonde (3 chlor~p~p!.n~ __ _ _ _ ~~ ~~~ 

_~~=_~f:~~~!.1iii 
Bent:azan 25057·99-0 ------ ----- -----_. 

O~~~~~lg 
Water 

Criteril!l 

(ug/ll ,. .. 
2000 ,. , 
, .. ,. ~-+B:::."'nn=n.:..,-,--+- _________ , ___ . ___ 7_'''_>-_' __ 

Benzoic Acid SS-B5-0 30000 

~-+"' . .:.:' . .::;B""=.O!¥=("'D"'''· "'Ih.:::n,t)"'-.".,.-____ t _________ !3::-5'-.. ---:~iOj 
I--EBi",s.( ~~'''''' .. '''~=:'='.Ih:::'''''c:'''(B~C=E'''EI~-t__--------- 11144-4 ___ ~ 

BIt;·2-chlorcHsopropy! ether 39639-32·9 300 

Bis(chioromdT)1)elheqBCME) 542·88-1 __ .~~~ __ _ 

1--+:":"':"'·~:~:"'oro--m-oIh-L",-.--------If---------· ~_"-40-9 -- 0 :: 

I--tB"'I"''''''.,:4i<=".::,.",-~=.c:("-Tc:...o),,,-___ ~IU'u.-l) ______ +-775_~5-=''5_7:.::'',:-_______ .e.-
Bromoform (THM) I (g) 
Bramomethane (methyl bromide) 1(9) 74-83-9 10 

1--1-"'=B_=01"'-_-'-_______ +. ________ +7.:.:'."'38-:..:3'--_ f---~ _ - -
B~ bonZjtphlhoiot. 85_88-7 __ ~ 

__ I-"B=~"' ... =-___ _'_ _______ +-_______ =8'°5_°'7 .... ().'~ --- 73 ••••• 
Bulylphlhaljt b~gIu'.I". (BPBGI 

_______ -f9"' ... =9-~8__ , •• 
----r,g,-;:QB:2-"-"--¥o"-

Ba-sis 

(·1 
HRl 
lHA 
lHA 
HRl 
lHA 
lHA 
HRl 
HRl 
HRl 
HRl 
lHA 
HRl 
lHA 
lHA 
HRl 
HRl 
HRl 
HRl 
HRl 
HBV 
HRl 
lHA 
Mel 
HRl 
HRl 
lHA 
MCl 
HRl 
MCl 
HRl 
MCl 
HRl 
lHA 
HRl 
HRl 
lHA 
lHA 
HBV 
HRl 

SiteNVell 

Concent 

(ugll) 

Ratto 

Ibl 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
.-- - -. - -- -

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BONE CVIBLD CNSfPNS 

0.000 

-- .. 

0000 .._----

TARGET ENDPOINTS c 
__ ~~~. ___ ~~~ __ K~~ ___ . GlI1.~y___ Prostate REPRO 

---- -------- -------

RESP WHOLE CANC£A 

______ -+~B~O~D~Y __ I~ 
100.0001 

--f--f------i------- r__------t----i----i----+----t 
---- f------ I-----f---- I--------f-------+-----f-----I 

0.000 

-- ---- ------ f------
0.000 

--- --- f----.----t-----+-O"'.O"'OO=--+----~f----- t------t----+-------t---c.:c .... =--J 
------- --.-.--- ------ -----+---+-----1---+----i----+---+---+--"=-I 
------- ------ ---.-- ----·-+--+--+--+---+--+--+---+---=-•.• =00:-1 
--.---------- -----t- -+---+---+--+---+--+--+---+--"'==---1 

-----
1---------- ------ i-------1f--------t----+------+-----l------f------+-----+------f--'O"'.OO""'.-I 

'. !:~__ 0.000 
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.20 0.400 

0.000 

0.000 

0.000 

0.000 

0.000 

_._._------ -.~-

0.000 

------ - f- 0.000 -- -------+------j------+-------1f-----t------t---+-------t-------J 
---- --------·f--------t-------r~o~.o~ooc--t------Ir--------t-----r------·+--------t 

------ ----+-----+~~-+-----r----+--_+--_t---_t 
------- ----.-.-- ------I--------ir---t-----

-+---+.-- ------------t---t---+----I----l 
------+---~-------

0.000 

0.000 

----.-_. 
_._------

___ t-_____ --t ______ .-r--'o".o.::oo:..,_,_t_------ ----.-----+------1------1-------1 
--+-----+------+-0-.0-00---1--------r------+----t-----+~·~·0~00~ 

---- --. ---+---t---~------
----

---+---+---+------c------- 0.000 

-- -_. - - -- ----------+------+------1-------+------+-0::..0"'0:.::0--+-----__I1-------t·--
0
=-.0::0,,".---1 

-----+--+---+----+---.+-----1----1--------

l---I'p"'·:::...·:·:"~~":=::::::====:~:=:"".:::......,:::·"'IIh)4ono=::;.::,(D.>:(~"'~:=E)'------I.:.;~~:...~:::5-:..:~:..,_,_t----'-: -----t----:~ =-----:::-- ------- -. -- ----- ~+----=---- =:=- =----. =---= 
1--P'.:='-:::o;dtI~ .......... =:==------t--------f-'7:c5-:=:34-o:3":_-_t---'-:'7 •• ,---+--'-'HH=-RRllc--+---~,7.·7000 ••..• 24'5' 0'43 ----t------.. ----- - =~_-__ ---__ :::-_.-_--~~ 

0.000 ..... 
0.000 

1--+''''.,:..;.OO;:''::.: .... = .. :::'''= .... ::::...--,--,,-_---JI'-,-_____ -E''''07cc·o'''8-,=, __ t----''--- -----~--:--- ------ --------+-----+-.- -------+--------1-----+------- -------- ------- ---.---. 
t, 1·DkNoroetITw4.". (V~dene cNaride) 75--3>-4 • HRl 13 00 2117 2187 I--P, :=,.:::DIr:"'<_====.,"i>-===r"------f-":c58-"'5:=9-=-:',--+--~7.,---+--~· 58~OO-- ':218 -- 8.'88 ---'---- 1-------. ------t----. -- ----

0.425 

"·se Seeton Drtnklng Wlter Cr1ter1a·· werslon OW1017-mall.lIls 



-~~~.~ =-= ----

1 ,2·OIchloro.thyfene. tr."s· 

Oichlorom.thane (methytene chloride) 
2 ...... Dichloroph.nol - ·T -___ _ 

CAS No 

156-60-5 

75-09·2 

12a-8~~ 

2, ..... OIchioroph.noxy.edc .cid (2.4·0) 94-75-2 

..... (2,4-0ichkJroph.noxy)butyrlc acid 2.4-08) 94-82·6 
1,2·OIchtor~prop"'. - -- --- 79-87-5 

1.3-OIchtoroprop.n. (ciS •. tnns·~~~t~_~ _ _ _ ~3.:~~ __ 

O!.!~~i!~g 
Water 

Criteria 

lug/LI 

'00 
>0 
20 
10 
00 

5 

0.02 01."... I 1__ 60-57-' 
01(2. •• -- - 1 ~~:t!. __ . 400 

DijZ_yth.IMI_ ..... (DEHPI~~ ___ ~ ~_.'-1 ____ ..!!'--"--
01_ P_". PAE) -~ 04-86-2 100D 
otilopt'op~ ."ethy!phosphonllt.. . ------~- 800 

Dimethoet.. ___ ~ ___ ~_ 

Dlmethrin I 67239-18-1 __ .. ~~ __ 

Dimethylm~hosphonllt.. r-.--.. -.-- 758-79-6 ___ . ~._ 
2 ...... Oimethyfphenol 105-87 9 100 

om __ .IPAE) --- :::.--=---==--~ ~~~-= 70000 

Ba-si-s 

I') 
HRL 
HRL 
HRL 
HRL 
HBV 

HRL 
HRL 
SRL 
MCL 

HRL 
HRL 
LHA 
HBV 

.!:~-
__ !-HA __ _ 
____ HRL __ 

---~~. 

Sitellfllell 

Concenl 

(UgIL) 

140000 

RaUo 

Ibl 

14.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

TARGET ENDPOINTS c 
BONE CNSIPNS EYE IMMUN Kl0N GI/UV Prostate ---- ---~---. ----

----- '------- '-------
100,0001 

---- j---------t-----t---- c----------- ----1---+------+------,-----,-,---------1 
0.000-- --- r------ )----- ____ f ____ -!-----"'O."'DO::0___l 

= __ = ____ = :=-=---------.:000:: . 0.000 __ 1--------0000 ------------
.... _O_O~~ - ------+-------f------ ----- O_DOO 

- -.-- -------- ------ . --- --- -- -- -------t-----__f----+----~----_____t__--______t--__tl____'='=:__, 

- .- ----.- ------.-- -- ------- ~---f_--+---\__---+---!__------I---t___-=.::::-... =-___t 
----- .. -. ~---- ----- -----.--+----+----t-----I--------+---+----t-----t-----'O'''' ... =-~ 

. _____ ==== -==~-:r----::::~- --- --- r----o-OOO 

-----.--. ---- ,------ --- - ---+-------+-----+----!----+---.I------t------t------I 
0.000 ------ -.--I--------+---j---- \__------I---t------t---, 

------ ---:-----r--------

:~-: ____ _=f--O()o~~Jl--"_o;=-=-----+---+_____:=:-------+__---\__---t---+---+__---t-------, 
----- 1---___ 1----_____ 0.000 

1,l-DIr*obenmn. (m-) ~_ 1 
2, ..... DInItroph.nol . ________ ~1-28.5 _ 10 

LHA 
HRL 
SRL 
SRL 
SRL 
HBV 

SRL 
LHA 
LHA 

'!:~~ ..--- ::..--==--- =--- -=~0()0---+---+---------lr--------t---+-----+-----1-------t-=c:----1 
::::: ------r_--- -- ----t-------t--------t----- ---+----+--.--...... -=:;::::~:=-------I 
0_000 -------- - --- -- -. -------f__------\------+---- -·-+·---l-------+------'.~_DO"'O-

0_000 -----f-------+------If-------+--------:-o.-=-oo=-=o-+-----...... -----t------'="----I 
0_000 ----f----- -- ----- ----+-----4--------
0_00. ---~ r_--.- -----.----f--------+__----t-----___t---- ---------f_--___t-0:: .... =-
0_000 ---- --- -------- ---- ------ -·---!__---4---+---+---+-----1--------t---

-----~-r_--
DI~ _. ______ 85-00-7 __ ~___ MCl 

[f~2fi:~~0 ~ 
Eplehloro~ ________ .~ 106-89-8 ____ ~ ___ ~ __ 

Ethylbenzen. 100-41-4 700 ____ ~~ __ _ 

S-Ethyl dipropylthio-cllfb.mllt.. (E~.!9~ ---- 759-94-4 __ ~ __ HRL 

E~ eth.r :-_ 60-29-7 1000 HRl 

EIhyI.n.gty.ol I _____ ~- '0000 HRL 
ETU(Ethyt.n. TNo ...... ) 96-45-7 3 SRl 

F • .......,.,o. I 222224-92-8 2 ___ ~ __ 

:=:omethan. __ 2~~ -2lli-= ~~.-~: ._ 
Fonofol .~ 944-22·9 10 HBV 
Formoldohyd. 50-00-0 1000 HRL 
G.I~ •. an •• d.d (b.nz.n.) 5 LHA 

!GIypholllt. 1071·83--6 100 . MGl 

030 

0.000 

0.000 

0_000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

~.ooo 

0.000 

0.000 

0.000 

0.000 

.-~~ ... 
0.000 

0.000 

HopOo.hlor I 76-44-8 0.01 HRL 0.000 
Heptllchlorepoldd. 1024-57·3 0.04 ~_;==-~R'=-~ ____ . 0.000 

H.nchiOfobenzene 118-7 ..... 1 0.2 HRl 0.000 

HexaehlOfobutadieM(1,l-butadi.ne) 87·68-3 1 _~ ___ ~ ___ . 0.000 

He~~~~~~. 77~7~ 50 __ +_~M~CL~-t _____ _ 

H.xec:hloro~ 67·72·t 1 lHA 

H.nn. (n4l.nn.) 110-54-3 400 ~ ~ ~ HRl-_________ _ 

0.000 

0.000 

0.000 

HexazitOn. I 51235-04-2 200 _ _ __._~_. 0.000 

HMX (Octlhydro-1.3.5,7-tetrlntlro-1,J,5,l-tetrlzocl 2691-41·0 300 ___ ~_ __~~ __ 

Isophoron. 79-59-1 100 ~= __ HRl 0.000 

Is~methylphosphonMe 100 . __ ~ __ . ________ 0.000_._. 

d-umonene 5989-27-5 17500 H8V 0.000 ------- -------

t-+~"'~"'d= ... =n--'(HC=H"-."'gorrm;==.-'-)---t--::::::::=::::::::::::::::~~~~~0-~8:::~':5-"'.'-:2C::::~ __ -=-:::.0",;_2 _ ~-__ :_~~_~ _== --~:::: -
~ _ _fMal=-=· ::.:n-,-~+------t------t':..:2"-'--'-75-=-=-5-t__---:'-'1O:.'-:0 _ ~__ ~ __ 
._-f-0!",=hy"'-="'do4-____ + ____ -+"~23-=3"'3-':'1::_:_+-~.0":'0"'0 _____ ~ __ 
~_fM~ath~o::.:~~--t-------__f-------+'~6"-75:::2~-7-'-7-=-5+---~20~0~-r_--LHA _____ ~ 

Methenot 61-56-1 3000 HRl 

MPCA Sl'Ie Response Seclon Drtnklng Water Cr1tef1. _. vHslon DW10f7 -mu.xls 

0.000 

0.000 

0.000 

0.000 

- - -. -- ----1-----
._----- ---- ~~~-.-- ------
- ------ -------- ----- ------ -- -------j-------.,f-------j---j---------f----t---+--~ 

-- ---- ----+----- - --------- ----- ----t--- --1---------:--f----- -If-------+--___t---
_._----­

------ ---- ------ --- ---
0.000 ..... 

-------- ------ ---.-- 0_000 0.000 

:::~:=--:::: =()~O -~ :::=_--=-~_ f--------f----f--------t------t-----t-----...... --___t-----+--­
----f__---- --- --- ----+----:o:-:_o=o::-O-I---------t---+----t-----t---------I-----I 

---- C----_ ------- I--- --- 0 .... 

----- ---- ---- f-----+----+----t----t-----t----t------1f--------'=--I 
~- ------ r---- j--------t-----t------t----+-----t~--+--__+--___1 

--------t------j-----t-------I-----jc-----f---__+---f------I 
------ ----- ~-. ------- ----I---+------::

O
_7
00
=0-j-----t----+------+---+---f 

-------~------t-------f--------__r----_t_----_t_~~_t_-----_+----_+----_+----_+----__f 

-- --r-----------+-------+----- -- --- -- ----+---+-----j-----+------+:--___1 
------ ------_. 

----- ---- ----f__--------I-------Jf_---+----__+----j-------- t----+------t------=: ..... =~ 
----- ------~ -------- --1---- -1------!-------1I-·---- ---+--:~::,-,=----I 
---- )-------- 0_000 ---~ - -----+------'=:.....--1 

-.-_t_---+--~=---___t_---__+---- -- ---I--------i ------1--___1 
------t-----t----+----__f--- ------ ---- r------t-----I 

-----.----1------ ----.---- ---r_--- ----
f-___ jf-"-O."OO"'O'-----_ f------ ---f--- ---.. ------ r-O;;OO- ------~~=:--~ --=-==- -~--=-= =----:::--~=-~=------ ._--- ----,. ---_._- --- ---:== r:::::::--- -=-=-_= =----==_ __ ~ __ ~OO-"--_= ==:=:_=~--== t:::=_---___ ---

~. ~~~~~~~-=:===-= ~=-~~~ ~=--=~ -~-=~ -=-=~-=---- :::.--=------=--~ 
-------- --- - ----- -----_.- -- -----

----+-----t----,O-,.O-oo-+------ ---- 0.000 .- f__---- f------.--j--- -------~-



Cnemical 

___ ~~~o, 
2_M~~_=:=''--h).-r .. ..JpLh-.-n.-'''''-,,-.,-·.-'.J.;d-(M·-e-p-A-I---

- ... 

CAS No 

72-43·5 

94-74-6 

2-(2-Methyl-4-chlorophenoll'Y) propionic acid (M~~?) 93-65-2 

Mdiyt e1ttyf ketone (MEK. 2.b~~_net _ ___ _ _ _ 79-93·3 

Methyl isobutyl' k-tane (MIBK) 
M~p_arathion ----.-.-. 

Mathyt lert bu!t1 ether 

3-Methytphenol (m-Cresol) 

108-10-1 
- -- ------

298-00-0 

1634-04-4 

95-48-7 

108-39-4 ----- ---_. ---_.-

D!!!~~g 
Wi!lter 

Criterill 

(ug/ll 

40 

4000 

JOO 
2 

200 
JO 
JO 

4-Methylpn.no1(p-Cresol)_.____ 106-44-5 3 

Meto1achlor __ ~~~~-~2-' _. ~ 
Metribuzin I _. _______ 21097-64~ ____ ~~ 

Monochloroben.r:ene _ ~_~_ -==-=-=-~ _. __ ~ _. 
Nitrogulinldin. _______ 556-88-7 ___ ~ 

Nitropl1.nols!.p" I 100-027 ISO 
2.Nitropl1enol 1--- 88-75-; __ --~~ -
N-NMrosociph.nylamine 86-30-8 70 

00myI IVyd"'1 ~ ~-2.0~-
P ... quo' I 19'0_42-5 30 

Pentllchloropheno1 

:~~-1------= 
Pidorwn 

.. 0487 ..... 2-1 

-----~-=----= ~02.2 -
1918-02·' 

---~ 
3 

4000 , 
'00 

cPAHs (lotal carci1agenic as B_~~L .______ f-- _~ ____ ~.:.O~_ 
Bltnl(a)lII"ItfVIIcen. --r--------.- 56-5~ 
Benm(b)ftuoranthene __ ~ 205-99-2 _ 

Benzo(lc)ftuoranthene _ .. ___________ ~7-0B-9 _ 

0.' 
0.' 

o.os 
'0 

o.os 
0.' 

nPAHs 
I--FA"-,'-'on=-ep-""'c::-.-n.-+-----= -.---- emg-- -=--.-40-0 __ 

I-_+':--=""''''.:..: ...... ''''on:;..''-:-. _+ ____ _+----- _~~-~-'-2.-~--- .---.~00000---

Ftuar.ne (9H-Fluorene) 86-73-7 300 

/_+-'N"'ophth="'oJ"'on"'.'--+_I---.-I__---__1~9='.,,20-=3':_-_t--~­
~+'~~ •• ~n.~--L----_+-----~'~2~=-0:..:0-~0~- __ 200_ 

Polychiomated b' hen)1s (PCBs) 1336-36-3 0.04 

Prometon 18t~lg.o 100 

1-+:~,~::=~~h:===-r--+·-----··-·-----r~::..:~~~=-'=~~75~--~:=: 
ProplZine 139-4~2 10 

Prophom '22__42-9 '00 

(.) 

Mel 
HRl 
HBV 
HRl 
HRl 
HBV 
lHA 
HRl 
HRl 
HRl 
HRl 
HRl 
Mel 
lHA 
lHA 
HBV 
HRl 
MeL 
LHA 
HBV 
HRl 
HRl 
HBV 
HRL 
HBV 

CALC 

CALC 

CALC 

HBV 
CALC 

CALC 

... CAI.~ 

HRL 
HRL 
HRl 

Srtefv\lell 

Concent 

(ugll) 

-----

Ratio 

(bl 

0.000 

0.000 

0.000 

0.000 

0.000 

0_000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1 00 0.000 
--- - ----

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

HRl 0.000 

::~ ------- --- ... :~::: .. -
._-- - ._. 

HRL 
HRL 
LHA 

0.000 

0.000 

0.000 

TARGET ENDPOINTS c 
BONE CVlBlD CNSIPNS EYE IMMUN KION GIIlIV _ .. _._- --- ------

-----------

----.--- --.-- --0:000- 0.000 

- -------_._- 0.000 _______ _ 

0.000 -_._-_._._--
0.000 0.000 . __ .. - ----. 

0.000 0_000 

------
.... --- - :.::: f-.-----t---_j.---_+--- t----t---+---+----t----i 
.. --.--...... ----.-- -- ----- -I-----1----t---I,-----t---I,-----t---·[---1 

-----1----.. 
----- ------ --- ·-------·-----1---=-o.-=-OO::O-+--:O:-:O::cOO:-+---+--'O"'.O"'OO~+---+----1---_1 

.. -.- .--- .-----. --- -.--+_--+_-=="'-+-...=:"'-+---+----+---+----+-----1 
- - ----. -.--- --_ .. _.+----1----+--+--+----11----+--+---/ 
--- --- ----)-----I-.----+-----II_---!----+-----II_---!----+---I 

0.000 ._._------
----. r---·--t---+----+----t----t---_+---+----t----1~~··~··=·-1 
--.-1---.. ---- I-·----\---I----j---+---+---+---I----/ 
-.--- ---.- -··--I----·--+---+-:-o-:-oo:-:o-+---~~---+---+---t----f 
------

0.100 .. --. --- -----. - ---~-- 0.000 
.. ----. --- ---- f----. -·--~--''''''''-+--+---I----

.. ___ O.O_O~ .. _. ------.-1_--1----- _.-+.---+--.---1----

~_-_-._-~~ :-_-_=. ~---,___.-_+---+--o-.ooo---t------1--------1·~-=--=--=--=--=-~t-=--=--=--=--=--=-t-=-~.-::.::: • .,...::.,.---I 
.-.----- - ----- -------r--·--·-_j~--_+---+---+---~~--_+---+-==··~··:=·-I 
---_. ~.--. _ .. - ._- ..... 

--.. -.-. ---- -.---- -.------.--.j------j-----.- -----i*-
-.-.----t__--__j----_+---+_ •.••• 

---.. -- -. -..... --... - --.- ..... --.t__-.- .----1---;---- c-----.I----!-----+.--=:=-f 
0.000 

-. - .... -... ---- ------- .-------- -- -----II---t----1---+---+--=:··::::OOO"'---1 

---_. -- ---- - -- . __ ... __________ 1I_o"-0"'0:-0-~I_--+---I---_+---1---_1 

-- -----I--·----+--0-.0-00,.-+-,-0.-:coo-:.0_=__=_t_=__=__=__=__=__=_1_=__=__=__=__=__=__=_t_=__=__=__=__=_-=-1-=--=-::.-=--=--=--=-t·-=--=--=--=--=--=-~ ------ 0000 - ----.---
------1_.-.-.-.- -.--.. - --.---1_--+---+-----+--.--+----+---1---+-----1 
.-- -.. - .. ---f-.--- ~--I----·+-o:-:.oc:-oo=--+----+--+---+----I---I------J 
--- .- .. ----------- --.--+----+--"-=-f---+---+---+--__I---I---:-::::-/ 

----- ----- -------+------+------l----.--+-----+------+------+-------+,.~ 
----+----+-.. - ... - - ·---+---+----\----1---+--+----\----j---1 

.:--=_.:.:::- ------
.----- ---•. -00-0- --- ---.-+------\--.-- -+---+----f------t---+---+-----t--'O-'O"'oo'---+---~ 

HRL 
HBV 

---. -.-.--I--.-.--!---_+---I------+----t.---I----+----

lHA .- ----- ---
~-fRD=X'-'(H'-'."'"=ahy"'Cdt"'-' .. ;:''-'.3".5::-==O.-"'.~3·r'.-II1=·o:ztn'''.''-I--_I:~'2:.;''-' .• =2..:--4_+-_'2o:0'___+ ~_ .. ___ ~. ___ -.--t-----+---+---+---t__--__1---'O.~ _____ . _____ . _ _+----/ 
~+-:::.=::;. =-·--t_----t__---_jf'-:~0'0_4'-'-34-'-:2-:.:-+--,3:..::.'--~-.-1-.-.-.- -~ 0000 -- ----_+----+---j----_j----t-----.. +----+---+---~ 

~=tl~~.~b~~~'·~~~===t=========~========~~~~o~,~fj,~~,~~==j.foot==t==M~L~~L-. ~---------~::::.:::::~:-I-··---------r-~-.:-.:-.:-~+~-------I-I----=====t=======~======~======~~=====---+--.---I--f-·----.:-==+-_-_-_-_-_-~t=_=__=__=__=_~-I 
1-_t~~~~~~:~:~s--+-----I-------1F.~:~:~~·~:=~~~29~-t--::~:'---+-~LHA~.---------~ ·----·+----+-o~o:-:o::co--t------1I-----t---+---+---t---- ----r-------
~+2'"'.3"'.7"'.~=T'O'e-D-D-(-DioL ... -·-I---+----+=.:..:;=-=-0+--:-3.-'0.:::E'-.. -,-+-~"'~'-'~'-- -----= :.::: __ I--_ .. =-.. ~- ==-===- -'-.00-.--

1,1.1,2-Tetrachloroeth."e 630-20-8 70 _~ __ ~-=-__ . 0.000 __ --- - 0.000 0.000 ___ . ___ _ 

1,t,2,2·TetrKhloroeth.... 79-34-5 2 HRl 0000 DDDD 
1-+T"-.=:.._=.o<hyten==.==---+----+'2=-7=-.'~8_4'-:--+-~--+---'-'HR:.:.:L·--~ _._.'_7'_": =======~=====--t-----.-_jl--- -.---+---+--_-_+_--.. - -== _. ___ ~_ 
f--+T'"'-=h=Y'dr"oIUr=an=r----+----+'0::~~9"'~-'9-+_--',~:::·:=-0-t-~H"'B'-'V'__+-___ +_...;0"' .• "'0=-._- ::~ . --~-~ ~- ________ 1-___ 1 
f--+~:.:~=-.:::,ono'----+----+----t~:0'~'-',~=~-:'~::-2--t--'-.=.3c:--+--H"'R"'L'-:- -~ .. ~ ----,----- 1---- ____ _+---+-O"'.O"'0=2-1---'.~~ - - -- -.--.- .-- ___ I--

I-+T:'riaIaI:::""'.=--+----+-----E23::0=3-:.;':=7.~5-t--=::'-+-,~'::C'~:--- ---- :.::: oooC _~~=::..:: .:-.------- -.---~ 
Trichloroacetic acid (HAl h 7S-03-9 10 MeL __ ••..•• 0 ••• --

f--+''-''.2".~::.T:..:n:::·cH:::'''''''=:::'''''=on:::.'----+----+'2o:O-~9=2 . ..:.'-+_'--7c:..O ___ -'Mc,e'-'L~_+_----+_--==__jl---_+-.--+---+---t_----I-----t----- _ .. ____ _ ____ _ ___ _ 
1--+:"·~"·~=-.~':'~"':::=::=ath:::·nzono:::'"::: • .:::....---t------j-::7,.-'.5:::5-:c8:--=t--::.::.'-- --~: - ---t---:-::-:-:::-::,--·t----+-----j~---t-----+----+---t--:o-:.ooo=~r---·- - -~ ~- .--.-- ----
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Chemic II CAS No 
----~~-

1,1.2-Trichloro.u-.ane 79-00-5 

Trichloroarhytane (1,1 ,2-: TCE) 79-01·6 

Trichloroftuorom.ttllana !F~~~~~ .1) 75-69-4 

2.4,8- Trichlorophenol 88-06-2 

. 2.4,5- Trichiorophanoxylc.tic acid (2.4,5- T) 93-76-5 

2(2,4,5-Trichlorophanoxy)propionic acid (2.4.5- TP) 93-72·' 

t ,2,:).. Trichloroprop..,. .. I ---~ 96-19-4 

__ ~~()-1.2,2-triI9uOro.tf1~~ F~~n_~~}) ___ . :~8~~O~B 

1,3,5-Tri1itrobennne ... __ ~ ________ 99--35.4 

T_glyu,oI __ --.-f---.-.-.~ 

-f:"T_"""",oto",Iuon~·~I2"'·T··",8-:!.) ___ .. ---=-,';'!!:..0', .. '!:7 -
Vlny4 chloride _____ ~ __ .. 

Xyfene (mixtu'e of a,m.p) 

RadionueHdas 

Bet. particles & photon activity (rnrem) 

Gross • ..,.,. pillticla activity (pC~ 

Radun 228.,d 228 (pCU') 

Radon (pCi.1) 

U"",1um 

1330-20-7 

14959-67-7 

7440-61-1 

O_r.!!~~~lg 
Water 88'm; 

Critorill 

luglll (.) 

J HRl 

JO HRL 

2000 HRL 

JO HRL 

'0 HRL 

'0 HRL 

.0 HRL 

200000 HRL 

• HBV 

O.J HRL 

• LHA 

2 LHA 

0.2 HRL 

10000 HRL 

• MeL 

IS MeL 

5 MeL 

JOO MeL 

20 MeL .. 

SileNVell 

Concent Ratio 

(b) 

0,000 

BONE CV/BlD CNS/PNS EYE 

.... 

TARGET ENDPOINTS c 
IMMUN KIDN GIIlIV Prostate REPRO RESP IMlOlE CANCER --- ---_ .. - -----

BODY (RISK per 
too,OOO, 

5900000 1968.667 - .~= -_o_.o_o,-o_-~-_I-I------___ -_-_---t. ---=--=--=~I---_ -_-t_=__=__=_-=-_=_~.~~_=__=__=__=__=__=_t_=__=__=__=__=__=_~t.~'-;";'';;.H;=-l,--i~ 

950 

170 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0000 

-+-----1,----- ---t---
0.000 . -- --·-1----1--­

---- ---- -·---+--,-0.=-00'"'0--1----+--"°"'·00"'0'-+----1-----1.-----1 

0.000 0.000 -t----t-----+------1I-----f-----I 

0.000 

~.ooo _________ . __ .-------r-------

c"t*- .. - ~~ ----- ~--------+---t------1I------+---+----f----.,I-----i-,.=1.-::S0:cO:-l 
.. 0.000 ----- -- --.---- --0000 f--·-·---·-+---+---f_-----1f-----I---+----I-----I--==-I 

- --.-.- ------- f-----·--·t-----t----j-----t----If---t-----t----+---I 

0.000 

0.000 

0.000 

0.000 

O._o_o~ __ 

---- -----.~ .. -.--~--.-- ----r---·--t----t----+---I-----I----t.bO":.= •• '"'d'"'on=---1 
y.1ffy 

.------ ---·---t------I------I----i----f·::·"'po::.:·::: .... =---1 
--.- -- ---.- - --- - ... +-------j-----I-----I__---+---+---+----t---=::::::"':::--I 
.. -. ---- ---.. - .. -- --.. --- ---- r-----__If----t~----t---f--__I---II__'='---I 

--.~-.--- -.--- ---1----- -___ t-_._-t-__ -t ___ t-___ I----"O."'OO"'0--l 
.. --~---. --~-. -- - .-.-- ---~--)_---- ---·-+-----+--·--+-------1---+----1 

Cumullttive HllIzlud tndex (b) = 0.000 ._-.!:..3~_ ~.~!_ . _!.~O.,!)_ _ ...::0.0~cO:::O __ +-_'O".2".S"_+--"2.c:: .. ::.'--+--'O"'.0:::0"-. _1__.:: •. ".o::o,--+--,.", .• ",."-O-I-".,,, .• O::.'-~1-2::"='.::S'''''--l 

FOOTNOTES: ----~ ~:~~~-~ ~L~~_~I_=~I~~_--___ ~~~. ------==~= ~~~-.-~ :~== ------~---+------:...---+r-------+----+----+---+-----I 
@.CAlC.v.luacalcuiatedb ..... donHBVfolcPAHs(n ben.r:o(a)pyrane) ~~ J:lr.~visional_rel~.!_I?olen~~a~~ors._ (EPA 19~3) _____ "__ __ __ _______ ___ __ __ _ __ ____ .--f------------+------1I------+-----1 

HBV-H.-'th BasedValu.,d.riY.dbyMinnnot. O.partment of Health -l-~---I ... ~ - --~--- ~---.--- --.---- L---__ _ , .. . -----r-----r-------r-----t-------+------t-------I 
HRl- H .... R~k l.v.1 d.riv.d and pr!l~...9..!!..e~~e_~)'~~~.'-.o, .• o.,p.II'!"8m o. fHealth _.-.... _. ..... .- ______ . ____ ------+-------11-

_ ~~~~~~~~i~:~,.~~¥-=~~~t_Ln!· .~~.. .~_.. . ... -~~= ~----~~~==~ ----=-~~1:-=--~=--~=--~~+-~=--~=--~=--~tl--~=-~~=--~=-:1~--~=--~=--~=-+:=--~=--~=--~~t:=--~=--~=--~~t-~=--~=--~=---1: 
SRL - Sp."ft, RI.kl.,.'1_."on,,_O" """h ,o'.'po"d. '0' ".k 01 ;J~~. _. ____ .__ ____ .. = ______ -------1-----1-----+-----1-----11------1---+----1 

b Indivlcfu.ll HC shauld nat .)(c •• d 1. CurT11.A .... Target Endpoint HI should nat exceed 1 Cllncer Index indicatn risk per 100,000 (e,g. index af 1 r.pr.sents t in tOO,OOO). 

MCl •• not strictly h .. ltt~b.sed. Cumulative canc ... risk will Include MCl ont')! if specific risk level for carcinog.nicity is availabili. --- · ___ m. L __ -~--t--------E~ _.~~- -=-_____ ----+---+----1-----1-----1----1 
AddifMfywill not Include Mel, or lif.tim. Health AcMsory Value far noncarcinogenic effects since taIg.t endpoints are not $pecified. _~l=-- --_ . ___ r-- ----+---+---___11__--.-+---+-. 

i.e BONE - ,kelet.l system; CVIBLO - c.diavlScul., or blood system; CNSiPNS· central or periphend nervous syst.m; EYE· .y./sight; IMMlJN· invnun. syst.m; KIDN· kidney; ----f---::.-=--=--=-~~-=--=--=--=--=-~~ 
GIA.IV - gastrolnt.stinaI system Of iIi.r; RESP - respiratory system; REPRO· rllproductiv. syst.m including t.ratogenic and de:",.,opm!!,!!..!!,e~~_~--=-r~E!~~t~ ... _ __ _ ________ + ___ +_----- ----1----- t---~ 
WHOLE BODY _ genereleft"ects ike I1cr ..... ed mortality or morbidity, decreased body weight .tc and CAfI,ICER . carcinogenic .ffects. 

~ ;:~::;:= ~~un:rt~ew- n.-MCl M ~~r ~~~- 3~---~~~=:·:~:-~~ [.~---=-~- ~~~.~~~ __ ~~_= ~_~~=:~ ---... - ---- ----+---+----+----+----+----f 
~---

(r) The MClG"-'Cl Of HA vaIu. for ~two or more of ttlne chemicals sh~~~~~~n~Fat ~ . .9!!~clI~l~se ~ ~~~-m:To.~~!!l. r IIC_~.~~ . ----- ----r----__ ~ ___ _ 
(g Total lor all THMs combined can nol exceed 80 uglL 
h Total lor all haloacellc acids cannol exceed 60 UQIL -- . -.-- -.----- --. ----- -.- ---- 1----.---)----

MPCA SHe Response Seeton Dr1nklngWatH Crtferta· - version DW1097-max.xls 



APPENDIX G.6 

DEEP ZONE GROUNDWATER SPREADSHEETS 
) 



last Update· October t, t997t-___ j: - - L --~j. --- t- ------ - 1 ·----+1----1---+---1---+------11-----+---+-----1 

Hierarchy of values utilized Is: Health Risk Limit, Heaitii Risk Value, MCl, arid·Unit RiSk V.,a"lu"e:..:o=:r_"l::l"fe",tl:::m.::e:cH"e::;a::lt::.h,.,A"d::::v"l::::so::;,ry:L:v"a::lu=:e::'-:-~,.--JL--::-:-:---t--_+ ___ -t-___ f--__ --t ___ + ___ -t-__ ---1 
NOTE: MCl are not strictly health-based'-~~ ~~ risk will Include MeL only If specific risk level for carcinogenicity Is available. 

~dItMtywllln~~dU~MC~~l~tlmeH~~Ad~~ryv~~~~r~n~o~n~c_a_~~I~M~g~e=n~~~~~ect~s~s~~~c~e~t_~~g~e~t~e~~~p~o~l~n~h~a~r~e~n_o~t~s~p_~~I~n~~~' ___ ~-.-~---~---+---~--_t~--~ 
The IndiVidual ratio calculated column H as well as tl'!!"£~I!!.,:!-'!1lve hazard Index fO!~~~~.5I~~E.:::o::.ln:ot..::sTh.:::o=-ul:.::d,-,n",o=::t'-ier·""c=-ee=::d,--,-1 xSTe:.::e~f.:::o.:::ot"n=::o"-t·rb",»)),, .. _-t-:-__ -t ___ + ___ t-__ -t ___ -t ___ + ___ -I 
GROUNDWATER - DEEP ZONE ___ ._.. -t---- -----I---t--I--+-----II----+-I--+----+---+----+---I----+-----I 
Mixtures Evaluation 

~-t----'-Ch~-=-" .. --~-------t--------_t----'Cc.A=S-"N=0-t-=-D-:::':· .. =k:,:~~~.Q--. -=~~~!!_.-
1--+--_______ ~--------f------_t-------I__Cr1I.~ •.. 

(uglL) (.) 

~+~~0=-R~C~AM=-=-C~·~~-------~-----~-------t·--5~0-- __ ~ 

AmmonNl 7864-41·7 30000 LHA 

100 HRl 

4000 Mel 
4000 MCLG 

cooo MClG 

'00 MClG 

NA --
100 __ HRl 

l MCl 

'0 HaV 

100 HRl 

Sk.m.1 TARGET ENDPOINTS c 
__ ~:.!.'!.. Ratio BONE CVI8LO CNSIPNS EYE IMMUN KIDN GIJl...IV Proctale REPRO RESP 

(ugll) 

38.30 

._~L_ -----.I-----t---~---_+--_1---I-----t---+---+--_+~BO~D=::Y_1~~~~~~ 
100.000 

0.721 

0.000 

r------~ --------t------~----_1-------r------~----_r------+-----_+----~ 

tDOOO HRl _ (oo nlrogen) 14191·55-8 ... 00 0.000 

1000 MCl Ntrb 14797·85-0 0.000 

S.tenium 7782 .... 9-2 '0 HRl 0.000 

SIver 7440-22 .... '0 HRl 0.000 
_onaum (nOlHadloaC1lYe, not tal., 7oU().24-8 4000 HaV 0.000 0.000 

.- 0 500000 MCl ... 00 

Th6m 744o.2a..o 0.1 HRl 0.000 0.000 

Tin 144(),'t·5 "000 HRl 0.000 

Vlll"lallum 7440-82-2 50 HRl 0.000 
_ phosphorus 1723-1 .. 0 0.1 lHA 0.000 

2000 HRl 27.7 0.014 

ORGANIC. 

AcetocNor 34258-92-1 10 Hav 0.000 0.000 0.000 
81·114-1 100 HRl 0.000 0.000 

AcMonltrl. 75-05-8 40 HaV 0.000 0.000 0.000 

.....,Ituoff ... 82478-SQ..9 10 SRl 0.000 1.-
79-09-1 0.1 SRl 0.000 1.-

1 AcI)4oniIrio 107-t3-t 0.1 SRl 0.000 1.-
400 Mel 0.000 

AIaeNo, 1 15972-l1()'8 4 HRl 0.000 1.101 
Alclcorb 118-08-3 HRl 0.000 0.000 

MCl 0.000 

Aldrin '09-00-2 0.02 SRl 0.000 1.-

MPCA SR;e Response lecton Drtnklng Waler Crllert ••• Version DW10.7-mu.xls 
crttet1.·de.., 

pogo I 



CAS No 

D.!!.n!.!.l'!g 
W~~8.!.. 
Crit8ria 
(uglL) 

30 
00 

- --~~~~ 
AInDIe ~~. ____ ~ _____ ._~ __ _ 

-+::"'''" ....... ''''',OO''''.-.--f-.------,-- ~~~527~.~0 - 2~0 ---

::::eACid ___ ~- 30~000 

Basis 

(.) 

HRl 
lHA 
lHA 
HRl 
lHA 
lHA 
HRl 
HRl 

S~eNVIlIl 

Concent 

(ugll) 

Ratio 

(h) _ 

0.000 

0.000 

0.000 

0.000 ._ .. ----
0.000 

0.000 

0.000 

0.000 

TARGET ENDPOINTS c 
!I_~~~ _. . CVII!~ .. ~ __ ~_~§ ___ .I",MMUN",:::"-+---,K",I",ON"--+-"G",III.,,,IV,-~-:..:P,",._=,,,e ~~PRO RESP WHOLE CANeY 

BODY (RISK por --- r---- --.. ----+---f---+....::.=-1-"1:::00::;.OO~O)'-i 

~.- ---- ----+---I---+----1f__--+---f_--_+----I 

- --- -- -_·-:O:c-:.O;-O:~O~·~-~~~_-_~~-_-_1t~~--~--------I__--_t---+---+---+----__j----+----f 
-----r---------·-+--_+----r---~---_+---r---_r~O.H~.__f 

'.HO 

'. '-B,\>h"'lUO""'""", .2-52.... 300 HRl •. 000 ____________ + ___ +_---t-..:O..:.O.::;OO~+---t---__j---_t---+---+_-_.,___I 
81, c:hIoro.thyf)..., ... (BCEE) 111-44-4 0.3 HRl 0000 ..... 

1-+B/s=_2"_:::'''''''.=roI'''.'''.p==",opj1=''' '''''=,,'''--+----·--+3:..:9.:.:e3:::8_=3::.2.-9+_·-_--''3_0~0-_- _..LHA __ .c------ f---t.oo- -----1--------+---+---+---t---_I---+---+---+_-"='=-I 
0.000 I-fBi::.:>.""'::: .. :=....."",="'T"-=""B"'C"'M"E)'-+ ____ -E54:!2c:-.::8-::'_-t o.::~_ ~_._ 0.000 

1-+~::;ro::;mo~.~~ .. -~--L-.-----I--------j~3~1 ..... ~~..:·-~+----.~0:---·-LHA--- ~_-__ --~-_::_::_:_.:._-.=====~~======+=======t======~=======+======~~======+=======~======+=======~======~======~ 
1-+::::==:=:::::," 1THMl"'"=-="·"· (T,,·...,=--~l~~"'l]lc------j.::~~:..~:.:~,..:~~-+ -~-- ~:~ ----- -~:::: - -·----_t_----t---_1f__----t---+---+---t----_I---+---+---+_-':"':~=H::-'-1 

-"" ... mothy( bf.mId. (g: 74-83_. .........!!'...._ _~_ ;.::.--== ~ __ ~----_1f__--_f___,=::-+---+---+_--_1f__-"0.,,00,,0'-+_---f_--_f---+---+--_I 
1-+;::.; ..... B~uton"'lb".:.."-c:-:-"""',-.oI.L .. -.-----I--------j-'-~ .. ':..1.:~~'-'~:--+-. ..:7=O~ __ ~ ____ .__ ~___ 0.000 

t=+~~~""~b~ory1~~~~ .. ~ .. ~.~(B~P~B~G)Lt====t:~~02~7~~~~'-~5=t=~~.~:~~O-': . ~5:==:= ~~::::=~ _--_--_.-__ -__ t-___ -l ____ -+ __ -_---lf----_--+---+...-=:O."OOO=--+---+---+_---I---__j-----I 

C"".ruc.n '553_88_2 40 MCl -------. - :::::--. -------f----t----_I-----+----+---+_----f_--_f----+---+--_I 
-------- ._--- ._--

CIlbOft Disulfide 

Coon tetrachloride 

_____ +7 .. ::....:.:' .. :..:OC_ 700 HRL 
~ ___ "-_ HRl 
5234-8!J..4 _ __~. ___ . __ .. LHA 

0.000 

0.000 

0.000 

0.000 --l-"C"'" .... =.=~= .• -"-T (HA:!..)) ____ t"~L __ ~_ 00 MCl 
~-+ChI=."'cwnb=::;on'--+-----+ _______ _t.:.:'3:::3-:::9"'0-4:::....- __ !~~_ -'- HRl 0.000 

~:=~ -·----~-·--,:o--- :~~ ------ ::::: 
I-fChl===oro""'cIb=''''''''''''=''-''''.L'''-.-:(T=f-.o)=-+I(Qf::-;-- '-~-- ~.- BO MCl 0.000 

I-fC"'hI"oro='."'nn"-'(T=HM'!-____ ._ Ii9L ~ - 00 HRl •. 00. 
_t"C"':.:; ..... =:::""="':::.'-f------- ____ ~ ___ --.....!....__ LHA 080 0.200 

1-+~O'-~~:"''''ro1hoI'''.Iph'''.:.':n::; .. -t---~-- ------ ~.- ---*---- ::~ ~-~_---.- ::~:: 

0.000 ----
----- -.- -------- .. ----I__---+---+---+_---I__--_t---_t.....:."'.H"'O=--f 
------ -----+---1----- -----+--+---+---+---1---1---+---1 
.---- -- -----+---+--"'0"'.0..,.00-+---+-----1f-----+---+----I 
.. ------ --.--f---+--.- -----+---+-"''''''--+---+---+---+----+---1 

'.000 
0.000 

. ·------I-------t----t---·--
---.. -1---.- ----.---

------ ----- --- --.--.-- ------+----+---+--+---+---+---t--:-:-::-:_I 
·------· __ + ______ +_------I__------I-------+-------l-------+--'·~·H~.__I 

--·-·--f-----_--_·jl::-~~~~~~;~~ __ -._-_·-.t_--__ =:=t=====:t::===:~======~~=o~.o~o~o:~~:====~t==:===t=====~ 
-----+-----+--.---- -----t---+---l---+---+----l---+-~.~.H~.!.......J 

I--+C::;"'~oroto=:::Iu::;on:::.",. o-=-+ ____ + ____ ~.5-4::..:.:8-'-'8~_c+ __ ~_ _ __ LHA _ 0.000 

l-fC",-::=.:=.=.:w" 0-9-_____ + ____ *==-=-''+--''::00:.-- -~ ------ ..... --- -~ '----t--:-:=_1-----+-----+---+_--_1f__---+---+---+_----f_---I 
~=~:DPfDl) b.nnne) :~~~~~2 J~: HBV - ::::: -- --- -----+-'0"'.0:c00=--+------t_----f_--_f---+---+---t---_1f----t-----J 

l-fc:y..,m,=""='-',.==F=='--I------1~2""17=2='5_4':-:8_:c2:-+--..:." ... '-- -~:~ - t----j •.•• 0 
Ool",on 7".8-0 20. MCl •.••• 

I--f~~=:. __ -+ ____ + ____ ~23,,0:::3-..:'-" ..... :::....+---~-~·.--:HBV-f--~~ - •.••• - -----+----_t_----t--.--_1r_---_f----+----_t_---t---_1---_+----+~.~.HO~~ 
DiuftM'I 333-41·5 0.11 lHA 0.000 

~f::::~~~~~~~"'"~~~-.---+----*'2~ ... ~8_-:,~'t-~2~,:~-~---~ -~-------_+---_+----+_---t----_1f__--_+-""o:C.o=oo~+----+-----~---4------+------~ 
... (OBCP) .8_'2-. 0.2 ~~~ -- --=:'=::::-:::----t-----t-----t----1r----t---+------t--"'=-t----I-------+-----+---+--.-.HO--I 

',2-DI>romo_(EIh,r ... _d.) '08-03-4 0 .• 04 HRl ---:.:::.00::;-.-11------_I----t----+----+------t---_1f__--_+-----+---+_---f_--__ _I--.!:I.~H!!!'C-J 
~~- I :,7:-0:. ~:: ~:~ 100 --~--t---+---t----f------I----+---+-----+----f-=O=.Oo::o:--t----+---_1------1 
OkhloooKoIkK~(HA)ffl 7 ..... 3_8 1,0 MCl ~ •. ~OO=·:-i·-----t----~r_---_+-----_+----+------+_----r_--_+---+----+_----f_ __ -I 
Okhloto.cetonIr'h lHA '.000 

f-f'~.2~-Ok~~~~~~"-• ..,.(O~~O_~--+--------*0 .. ~5~~'~~---.-"00~--+-~H~R~l--t-------r-~ •. ~H?O~-J-------t-------r------1-------+------~------+-~O~.O~OO~~-------t-------t-----_1-------+------~ 
1,3-DlcNorob.nzene fNb,)- 541·73-1 1100 Mel 0.000 

1,4-OiehiorobW1nMl (p .. ) 108--48-7 10 HRl 0.000 .. ... 

l.l·-DIeHO<obonzkIno 0'-94-' 0.' HRl • HD .... . Okhlooocl1luoromo1hon. (fcooo '2) 7"7'-8 1... HRl --~ -----+----+-----+_----f_--_I------_+----+---+_--_1f__---+----+~!!"''-~ 
Ip.p·- __ (DOD) 72-54-. HRl '--0.000 
Ip.p·-OIeHooocOphon)l clehIoooothylon. (ODE) 72-5"0 HRl •. 00. '.H' 
1,1-DicNofO..... 75-34-3 70 HRL 0.90 0.013 0.013 
',2-0IeH000_ '07-08_2 4 HRl •. 000 '.H' 

1--~1.~'-=0IeH000~~o~othy(=.M..:...~~~~,~~.-~~~)-------t7= .. ~35-4~~-l---~--+-~H~R~l'--t_~0~.3=0--r--=.'= .• ::-•• :---ir------t-------t------1r------+-------t-------t--O~.0::5~0~~t_~~-_~_:..-_-+r_~_-_~_:..-_~t-~~~~~~"f~-~~~~~~1..~~~~~---:: 
12·DlcNoroettr.tene en- 158-59-2 70 HRL 11.00 0.157 0.157 

MPCA SHe Response aecton Drtnlclng W .. er Crltertli •• version DW10t7 -max.lls 
<111 .... -_ 

pogo! 



~Orinking . TARGET ENDPOINTS c 

Chemical --f------ CAS No Wal$r 

Criteria 

Basis 

SiteJVIJell 

Concent Ratio 

fbi 
_~.~~ __ "-~!!~r-£~S/P~~ EYE IMMUN KIDN GI/UV Pros="'='_t-"R=EP"R"0'---1f_"R=-ES::.:P-+_-,:WHOc.:.::=lE'---1f-::CANC=~!R=--J BODY _per 

-t_----+-----t-~----- - -.- -.--. 
(ug/ll (.) (ugll) 

.- -- ---. ----r----j----+--~---~--+---+---+---+--"=~..!1""OO= . .:JOOOO=I)'-I 

1--l-'-".2o..-::.:0lc:::hIoro=.=_=::, ••. ..: .... = .. __ -'-_. ____ -+"" S:.::6-_=6=-0-=-S_t-_ 100 HRl 
DIcNorom ..... (methyf~n. chklride) 75-09-2 50 HRl 

2 .... DIchiorophenol 120-83-2 20 HRl 

~~2t.~~~~~~~~~K~~~~~.~~~~~~=== ~7&7 70 HRL 
I- ~~.~Olchloropheno><YIb..c,rl< Kid ~.~DB) --~-... HBV 

t.2·DIc~~_. 79-87-5 5 HRl 

1--l-'-".3-",'=-==".on'r"'" ( ..... = ..... = .. "' . .,,_""":.:.:L. ____ --+S4=2-::.7=-S-=-._t- ... ~ _ HRl 
I_~~~:~~~~~ •• ~~~~~I~-.-----+-----~=-~~=:::.:~=~~,--T--~:~:.=-2~f-_:~~ -. 

1.80 0.010 

_ ._'::_:: __ .. _ ----t_-:-:-::-:--+--- --c------+--:O-:.O::Oo:-+---+----I----I----+---+----I,-~O.~OO:.:.'--I 
~______ _~~ __ ~= -___ ~+---f--'O"'.O"'OO"-+-"O"'.OO:::O'--+_---f_--_t---+---+_--_i 

~~~~~.~ _--i::: -:~ I:::-=~ 0.000 __ ._ ~-----.~---~~;~~~~~--!+~~~~~~-+I--~~~~~~+~~~--~~-+;~~~~~~+~~~~~~-+;~--~~~~+~..:-:0:7.-:fi--~ 
-.-.. - r-~~ ---~.+_.--f-I--.. ----r------j__---f_--__+---_j_---_j_---I_--__+---_j_--=O='-'='="-I 

0.000 '.001 

0.000 ------- '---' 
D~2 ..... ~(PAe) ,,7-8'·7 ,.. HRl _____ ••..•••••• _ ----+---+---f---+----+---f--'O"'.O"'OO"-+---f---_I,---_t---+----I 
D_pllth_ (PAE) U.6_2 •••• HRl 

~-~D::.:i=.~~~,~'~~~,c.~~-.MII-.-+-----~'"~S_~7~S_-O--+-=-.:.: •• ~~- .-~--~-.-•• -.- -------__+---+---+_----1f_----+---_j_----t----I_----+---_j_---+-----J 
om........ 60_S'·S, BV ---. -- .:... '.0.0 

f=tD~m~~~~~~I~~~==t=======~~67~2~3~~~'6-~'=t==j2.~.~.~t-==-~~lHA~=- --- -~- ---.~---+----+--=~=--+-~--+----I-----+----j----+---I-----+----j----~ 
758-79-8 100 lHA ------ 0.000 

1---- 0.000 0.000 
: __ ... <PAE) :~~~::: 7~::. ~ f------ ::::: ____ ~_+---+----+----+---+_-'O".OOO=-j_--_1---_j_---+---j_--_I---4 

1--t~:"'::::,=DIr*oohonoI=-=-"'7 ...... =+·-( ... -)---+------F.;:::,;~"'.~"::'::2,-+--:;'-':~:---+~--~-- --::::: _ =---_·.:~~~-_~~~~~.~-_~-_~~I-_-:-o __ .::-o_o:-:o~.~_+:--~~~~~:~~~_-~~_-tt_-~~~~~~:~--~--~~--t:~~~~~~:~~~~~~--t:----~~~~::~_:,O-'_:'-~~~~ 
1_-t2~.~~~~~~1-~~-:--~--~-_I~.0~6-~2~0-~2_:+-~.~.5c~ ~._ =--===_~::::: ~=====--+-----f--~--.-t-.--+-~--+----j-----4----t----1----j-----I~~0.~":.:O~ 
I-~~::::_:.:.:.:.:::eb:::-=·"-::::;::.:·= (Ioc:::' .... = .. ::.lgnI'='dr·)L----+a ... ,-.ccS_:-:7:-~--,0=.5.- ~--. 0.000 0.0" 

1--1-010""'",=,"-" ",--= ,':-.~:-:010:':--_-.):---f---- -+''''2'''3_"'a,''-.-, ~.f_--=:-. - ~- ::::: ~----j-----+---+----+-----j----I----+---+-"'=-j----I-----+-O-.O-"-~ 
I~ ___ ------+'9S:::7-=.S"-,.-'-7-t---:'2.=-.-~ --lHA--· 0.0 •• 

I-+DD='~~="7::':;--+--·--- .'!20·~9-47 2
2
••• ~MlHACl· - --~ - •.••• - ----C----.. - -.---+---+_---f_----+---_j_---+_---j__--__+-----J 

-....... ~ ~ -.-.--- -~- ---- ----1--- +----+---f----'f_--_t---+---f----f_--_t-----J 
I-~DIs:::,.~""-"'D-='-.---+------+-----F~:..:.:~-=~=-=-3-t----=·=·3~ ~-f---- _ •.••• _ 0.000 

-.-----~~~-+_-~:~:- ~--r------ -::::: 1-.---1-----+---+-----.+_---t---_I---_t----1----+_--_Ir----+----~ 
I-~~::.:_=on'---j-------j-.-- ------+:::~~"'~-"~"-3_-'-~-+-.-c~.------- .---- .---- .. - -----+--.-f-f_----+---_j_---_j_---I_----+---_j_---~ 
.-+!='ndm~=--+-----~ ~------~1::7-:'2.':'20_"'8:-'--t·--- ':. - :~~ -- ~- -----+---+--------- ----1-·--·-Jf_--_t,_0:c.00=0-f----t---+---+----t----I 

1-+1~~'No~O=~~~--------+ ___ -~.-r'_:'o ... "a"'~-".--t_·-·-~.~O.-- ~-SRl.= ~------1--_.'.'.-- ~--------+_------__t--------.--~--.--1_--------+-----f_~=__t~~,_+_----_t--____ +_----__t------~~I~."~0-1 

1--t~='E=.;=='7:=_::=:::...opyIIhIo_:::-'--,.-"":com-~:c.-::(E::P=T'=C):-·---+~'-"~"~:::94-4"'-4"-+-'-'~:"':.~ ~-- ::::: ~~ ~_t-___ _If_--_t-0-.0-00-+-0-.00-0-+_---f_--_t---+---+--__I 
IElhyl_ a0_2~7 ,.0. HRl ______ __+--=O"' .• ::. •• =-.+--~.+_---j_--~ f---.-_j_----+-c-,cc-j__--f-I---__+---+---+_---'f_---I 
Ethylene glycol 107·2'·' 10000 HRL 0.000 0.000 

ETU ~ TNotn. 9$-4S.7 SRL 0.000 1.-
F..."",..,. 22222~82·0 lHA 0.0 •• 
FUornoUan 2'Ut7·2 I. lHA --.--!-.=.= .• :.: •• '---.----j__--f-f_--__+---_t---+---j__--f-f_--__+---+--_+_---1_---1 
~.,. 0 2000 lHA •• 000 

I--tF~F~=~:::·~~-+------+----~~~0-~0~~0~·9'--+---:,.=':'::.-+-~~:~~:--~--------.~:~:::.::::.:-1----I-----t~0"'.00:.:=-0-j-----4----t---+-0.-00-0-+---f-f_--_t----+----_j_-----J 
G .. ___ (bonnno) 5 lHA 0.0'. 1_.. '07'·83_0 70. MCl •.••• 
H""""",,,- I 7......... 0." HRl 0 .••• 

He~ 1t8-74-1 0.2 HRl 0.000 

~ '.3-lIuIodIono 87·6~3 'HRl 0 .• 0. 
He 77_47_4 5. MCl •. 00. 
He_ 57·72·' lHA .... 0 
Heane n.henn. 11 ()'S4-3 

He_ I 5'23S_~2 
HMX O_o-1,3.5.7~...-'.'.5.7~ ... IIl •• , 269'_4,·0 

llndono~ .. ...".) S"'~9 
330_5S_2 - '2'·7S_5 
'23_33_' 
18752·77·5 

67·5~' 

MPCA S'" Respons. aecton 0rtnII:1ng Wilier ederta·· Ylnlon DW1017-mu.Kls 

••• 
2" 
3 •• 
,.G 
7 •• 

17500 

•. 2 

,.. 
4000 

2 •• 

3D0. 

HRL '.000 

HBV '.000 
HBV 0.000 

HRL 0.000 

~ 0.000 

HBV 0 .... 
Mel 0.000 

HRl '.000 

HBV 0.000 

lHA 0.00. 
LHA 0.000 

HRl 0.000 

1.-
1.-

0.000 

0.000 

0.000 
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 0.000 

crt:erta·d .... 
pogo' 



�-f----__j.----- ----
~-+_-C=h=.mI='oI=--- _____ _ CAS No. Water -------- ._--- ---- Basis 

Criteria _.-
iuglLI (.) 

Srt.MI.n 

Concent 

(ugll) 

Rado 

Ibl 

Methoxychlor 72-43-5.0 MGl 0.000 

1 _ _t2::!.MoOhyI+'?:''''='::''':' .. '''.'''''n>iI"thon= .... =''~ .. '''·'-''.'"''de:)M=C'"PA''!I==.-t94-'''=7"",6:-__+-- J HRL •.• 0. 
2·(2-Me81yt-4-chloroph~JCY) propionic acid (MCPP) 93-65-2 HBV 0.000 

1 __ k_.)MEK, 2-11.-on.) 7 ... 3-J CDO. HRL 0.000 

.--_fM"'~_='-"":::ob=b'""='k::_:r:c)M='B:::K)'---l__----___jf'.'O::: .. '-'c:I>-"-+-- JO. -- HRL . '.DO' 
I-fl-~"", ."' •• "' ..... ::cIoc:::n::..L ___ ._I__-----11"29"' .. ,,0':1>-:'0.,---t- .. -~- HBV 0.00' 
.--_fI-==, .... =:t=b.ayo=' ... = .. ----+-----_+''''6:::: ... =~='--+.--2~. _ LHA O.DOO 
2~( .. Crosol) 95-4 .. 7 JO HRL O.DOO 

.--+l-M=~"""""=='onoI=.>:.".=C .. =sol)"'----l__---___jf'.':::0 .. "'3:::9-4=-__+--J:::.'- HRl 0.000 
"Moecn>honol(poCrosol) 'O~S HRL 0.000 

I-f_-~::;=.~:;:hIor"'---+-I----I-------t=s2"',20O:8''''9-47.:::.:::S..~92+.-1",0::.0 ._. __ ~ __ l__---.. f--"'O.:::DO:::O'-
.--t==-=-'_---'-____ +----~='-·.:::-=+_-~2=DO=- _ ~ 0.000 

TARGET ENDPOINTS c 
CVlBlD CNSIPNS EYE 'MMJN KIDN GIn..1V Prosblte REPRO RESP \NHOLE 

BODY 
100,000 

.-. -- -.---- -----+-- ---+----+----:O,-,.O"O.,.O-f--."O . ."OO,-,O-+------'---j---+----+----+----f 

. ____________ +_.---__t--------t-------+-O~.O"'O~O--+_----__t------_+--~~+------+_----__t___j----~ 
. -.----- --.. - f----- ·----+----+--:o~.o::o:-o-I--:-O.-:-Oo::o----:+-------:I-:=.o.":ooo=--+---+----t----f 
-~ OOOO--+-o-.o-o-o-l-------j----+---'="---+---=.='-+---~---j---+---+---+----f 

0.000 

0.000 

-~ ·------+------+-------+-------f-------t-------t-------+----:O.".ooo~-+------+------+------~ 

0.000 0.000 
Monochlorob.nnne 100 MGL 0.000 

I-fNb~.~~~~ •• ~~----I--------j~s~s .. ~8(I.~7~~~~1~00~- .~~- :~.--_. _ __+----_+---_+_---+_---+_--___j___j--_+---+---+_--___j___j--_+---~ 
I-fl~~~=~ .. ~~+_I----I__---~~'~01>=0~2~.1-_t-~:~~'---~-.r---- ::::: ---~----4_---+_--~~--__+---_+---4_---I__--__+-~~_+---4_--~ 

~-fI~~·~:=~.~~=~ •• ~~,.=---+----~~~~J,~~~~:~22~.0~-.c:"'~ -~~~ :~: -.---.~~:~::=::~-I-----t------t---.-r----+----+----l-----+---+ ___ +_-O-'O-OO-+---+-=L:::~~~ 
.--+p~~onquoI=_=:=:-:o-+_I----l__---___jf";:,;.'c:1>4,:=c2.:=.s~--J"'0~ __ ._ LHA ___ .. 0.000 

~::~~~::-~ .. ~oI~'hIoroph~ ... ~ ... ~t .. ~oI~::::::::::::::::::t::::::::::::::::~~~of~~:~t1:.~22~-~' ~::::::C:~:~O-- - ~:~===:::~ .--i=--~~-_-~~~~~~~~~~--lt--~--~~~~.~-------------+t-------------_t-~-_-_-_-_-_--l+_-_-'O~.O~OO~~~t~::::::::::t::::o::.ooo::::::~t::::::::::::t::::::::::::::t::]I,i.~~~::j 
Ph..... 2."02·2 __ '_-=- ~::-_HBV~::':~_-=:- . 0.000 - .--.-.. -__ _+-----+--=.O."OO::.:O'---+_---t__--.--I---_+----:=:--+---+_--___j~--_+---~---~ 

~+p':"~I0": ..... =.,...,--c'--I----:--=-=-l__---___jfc'~.',, .. -:'0:=.2.-'-'-:-t----:'.":00':_ . __ H_R_L _____ . 0.000 ___ .~---+----r-----__+---_+---_+_--=.O."'OO::.:O-+_--__+___j--_+---_+_---+___,_~-~ 
cPAHs ltotaI c.rc:inogenic es Sap) 0 0.05 ____ HB_V_ _ __. _._. ___ 0.000 r---~ -----+---+_---1__-----t---_+----4_---1__----t----+--'1"'.000=--1 
Bonz(.)_... s .. sS.3 0.' _._C_A_LC_. __ ._._. ..000 1.000 

I-+-'B::: .... =.=IbJlI1uoc"'''' ..... == ... e::.'-__ _+----~20:::S.'''.::: .. ::2'---~. __ C_A_LC_. __ ___ :::::- -----_+_----+----=1-.-__ ~-- __+---_+---4_---I__----t----+---+--;I.=:'~:':'_--l 
.--+-'::::onzo=.=I1<),)':;.= ....... =.T= .. "'.----+-- ___ ._1'~=07:.,~"'~ .. " •• =- j-. :. ___~-:L-~-- --- - __ 0_.00_0 __ .~--------I---j--::::::::::!::::=----:---1::::::::::::::t::::::::::::~~::::::::::::+::::::::::::j~::::::::::::+::::::::::::j~::::::::::::+::::::::::::::t::~I~.OO~O~::~ 

M1IO. eM D- • 0, ~-- CALC ~---- 0.000 I.., :::h_'''' ~ ---f.s- --C-A-L-C-·:~_=-- 0.000 .... ___ +_---~---- ::: 
Indonoi'.2,3.-c.d)pyT'" ,.3-3 .. 5 0.' _C_A_L_C_ _____ 0.000 ____ )--.-.-f-----+----+---+_---I__--__+---~---+_---I__----t-"'I.:::~"-_t 

nPAHs 

l-+-'k= .. = ...... =' .. ".=-+ ____ --l ______ _f.,,3-:::3"'2."'.-_+-::: .. ,,0-.- __ HRL _ .... 0.000 0.000 

.--+-'-:::=-= ... =-+_----l__---___jf'~::;~~'-'~2'-'-~----:+---"~"'0:=0-- __ H_RL __ ----. 0.000 .-r-----+----I-----+-o~.o::o"o-+--:O-:.O."OO:--+----+-----+----+----+----~ =:.-.) ... 73-7 300 ._~_:_~_-_. =~==.~ 1-_---+~~o;;.o:;o=o-_ _:_tf--------------j~-----------·---_t+--_-_-_-___ -_1~:..-_"_"_:::_'-_-_t-t----'-"'-:::-"----tf-------------_t-t_-_-_-_-_-_-_i-f-_-_-_-_-___ --jt-_-_-_-_-_-_-tt-___ -_-_-_-_-~-I 
1-t-'~~~~ •• ~J+_--------t-------___j~9~'.~21>~3~-_t--~3~0~0-r-~HR=L~ . O.OO~ ______ _+------~------+_------+_----___j~~=__+------~------+_------t-----__t------_}-------I 
.--+p~~~~~---Od-L~P~----'i-PC-B-S-)-+--------4f'.:::;~"':O':::3~:'-3---j·--~:~.:"---+--'-'~:~~~---j-------- -7::=::=:--i-------t-------t-------+------~------4--o~.O:::OO~-+------4-------t--------t-------+------~~I.-:~~--l 

Prometon 1810-19-0 100 

~. 23950-59-5 50 1__ '91"'''1 10 

Propuln. '39-41>2 10 
__ 122-42·. 100 

__ 122·:14-9 30 

'_ 101>42-5 100 
T_ 340'"'''' .00 
Torb'" T_. 
2.3.1." TCDD (DIom) 

1.'.1.2·T ............... 

T""""'...."... 
T 
T_ 
T.""",",," 

I(h) 

5.02-5'·2 10 
1301'-7(1.9 0.2 

o :I.OO!:-05 

631>21>e 10 
79-34-5 

'21-'9-4 
109-89-9 

10"8(1.3 
800'·3S.2 
230~17-5 

76-03-9 
'21>.2-' 
7'·sS.. 

100 
1000 

0.3 

eo 
10 
40 

100 

MPCA BRe ResDGnse aecton DrtnII:lngW.tef Crl:ert.·· ,erslon DW1017-mu,xls 

HRL 
LHA 
HRL 
HBV 
LHA 
HBV 
HRL 
MCL 
LHA 
LHA 
HBV 
MCL 
HRL 
HRL 
HRL 
HBV 
HRL 
HRL 
HBV 
MCL 
MCL 
LHA 
HRL 

22.00 

0.20 

0.000 

0.000 

0.000 

0.000 

0.000 
0.000 

0.000 

0.000 

'.000 
0.000 

O.ODO 

0.000 
'.000 

0.000 

3.143 
0.000 

0.000 
0.000 

'.000 

'.000 

0.000 
0.000 

'.000 

0.000 

0.000 

0.000 

0.000 
1.-

0.000 0.000 
1.-
3.143 

0.000 

0.000 0,000 

'.000 
0.000 

0.000 

(,.efta • deep 
page 4 



+--,C",h=Om<",·",c~,,--+-.-. __________ _ CAS No Water Bui'S 

Criteria 

(ugiLI 

1,1,2· Trichloroethane 79-00-5 3 

Trichlofoothylon. (f, f,2-; TCE) 79-0f-6 3. 

--f.:;Tn:::c"'",Of"o",ftu",o",om=eIh=_=FC-',:::.o",n.:.f"fl+- _____ ~'.~' ~ .. ___ .. ~~~~_ 
1-_t2~"-",8-=-==Tn"c;.ohlof,,,oph=on=oIc--:----,-,---,L-:-=------ ~~6-2 ___ ~._ .. 

2.4,5--TrtchiorophenoJiCYaicetic .cld <2.4.5- T) ~ __ ~~~ _ ._ 

1--f2",(2"".:,;,S-:-T"ric","'=~orop=",'hon=0"l:L))P""",ocpl:::orlc=-:;'i-::cld=(2,-,,'''''S-.:.T,-PI,--- ~.~_._ ._ ~ .. 
1.2.~TrlcNoropropene 96-18-4 40 

I-+f"., f",,2=--T"n",c1","or",o-=-f""2i',2=--tri"ftu=o,.=.oelh=""",.+Fro",0,,,n:..:f.:.f 3",1 ___ f7-=-6-,.c'3-=-f':-::-_t_ 200000 

TrI........ 1582-09-8 _~_..!... 

('1 

SiteNV1I1I 

ConCllnt 

6100 

Rado 

(bl 

-----
-----

TARGET ENDPOINTS c 
GIIlIV Prostate REPRO RESP WHOLE CAHCn 

BODY --100,000) 
0,000 

2.033 -._-------

UM 
0.000 

0.000 

0,000 

0,000 0.000 

1.3.5-Trinltrobenzene 99-35-4 0.3 

HRL 
HRL 
HRL 
HRL 
HRL 
HRL 
HRL 
HRL 
HaV 
HRL 

Trlnltrogtyurol 5 . ______ LHA _____ _ 

0,000 

2.033 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

------ -----+-----+-----+-----+-----+-----+-----+-----+-----+-----1----~ 

TrInIIrototuene(2,4.8-) 118-96-7 _._LHA ______ _ 

'_'00 I-fVi"''''''='"hIori''''''d=._:---:-___ 1f--______ +7,~S-"O",f~~_f_ ~ __ ~ _______ ~~ 
Xytene mbm .. ofo,m,p) 1330-20-7 10000 __ H_R_L ________ O_.O~_.,_ ---+--'-O:=.,OO"'Oc-+----t---__1-----t---+---+_--_1f-----t---+----i 

Radonucldel ----- ---_._. ----------f--------t-------+------1-------+_----_1r------+-------~------+_------~b7~=-~M~-i 

an por1IcI •• 'photon _ (n .. ml MCL 0.000 

_~ _____ 0.000 

,.or1y 

------ -------+_----_1r-------+------+------+-------t------1-------+------1-------r·~~~'·~~~~ 
--------------t------+------~----~-------+_----_+----~~----+_----_+----~~~ •.• =M7-~ 

__ Mel __ ___ f-.---~.OOO __ 

-- :~~ ~ ----- -- ::~:: ---. 
------- --- -------

RodMn22t1 .. d22t1(pC101) 7"lI_f~ S 

RodonJpCIo1) ".59-07-7 30. 

1_-fUronQm~=::~_+----+-----4'7, .. ~1I--=-0.'--f'---+---'2~.---

------~-~~~~~~~~~~~~~r----------.----t+------------++--~--_-_-_-_~~----------1~------------++------------~~-----_-_-_~~-------------t+--~~:~:::~==: 

Cun'llllative H~T~d.X (b):. __ ______ 0.000 0.11' 5.75. 

'='===~+----- -----j---+---- .- ------- -'-- f------- ------
FOOTNOTES: 1 __ -------'------- f------
a CALC· vMIe c*1A:Ind baud on HBV for cPAHs (u banzo(a)pyrene) end provisional..!..alativa poten~~~ors (EP~!!~~__ ____ __ _ _____ -+---+----t----1----+---1----+_--__1r----l 

HBV· ... oIIh BuodV""dortYodby ........... O.p_ont 0' H..... 1 H-----------r------ ---- -HRl - HuIh R .. l ...... cIeriwd II1d prondg .. d., rule by MtMelota Department of Hedh 

LHA-LW_ .... oIIhA<M.oryLovoi --1----- -~- -=--=-- ==--=-~~ -=--=- ------------- ------+---~---+_--__1----t---1----+_--_1f------i 
:~~~~=;;:~GO~ ------ ---- -- ---- --- ------ ------- --- -----t----+---f----f----f---+---f----t----f 
SMCL-SocondlrY-...C_LovoI ------ ----- --- ---- ----- --- -----1----+_----f------+---+---+-----t-----f-----i 

SRl· Speciftc: Risk L ...... (wat.-conc~ which corresponds to. risk of 1 E-5) ~-- ----- ----- ---- -------- - _--_-_ -_ -_-_1-1--_-_-_-_-_ -_ -I-I---~~~~~t~~~~~~~~~~~~~~t~~~~~~~~~~~~~~t~~~~~~~t~~~~~~1 
b InciYldull HQ should not exceed 1. Cl6l'll.lllltiva rwget EndpoW: HI should nat axceed 1. CWlcer Index indicllles mil: per 100,000 (e.g" ___ del( of 1 reprlll..-.tl 1 In 100,000). 

0.000 0.000 0,013 0.050 0.000 '.100 1.100 5,ITt D,'" 

MeL .e nell dtctIy M"'·Olllitd, C~ CWlCIIf rllk willnclude Mel only tf specific risk level for cwclnogM1icity Is .wIable, 

C BONE - aelftil ayatem; CVIBLD· c.-cloYucul. Of blood system; CNSlPNS - c ..... or pllriplln nervous system; EYE· eye/~gN; 1Mt.t..t4· Immunel)'ltem; KION - Idhy; 

GllI.rv - gaWoldntNiI ~_CIf Iv.-; RESP -re~ ~ REPRO - reproductiv~em "Iudlng tllfltoge,wc lind dev~ e"ects; RESP - ,.sp .... ~ll..lyst.m; 
IfII1-tOLE BODY· aenllnl .hcb •• ~ued mortality or morbkity, d.cr •• sed body welOht, etc: , 1M CANCER· twcinogenlc .rr.tts, 

d .... ontc-EPAMCL .. undor_._MCLwiI!"OI>tobIyb. < fougll. 1 
e MFL • .,.,.". ..... p.,. .... 

(f) The MCLGMCLor HAVIIIue for-rrlwo Of~ oflhen chemlcel. shotJd rem .... 7 u~b.cause ofslmiw modes of action. 

(9 Total lor aU THMs combIned can not exceed 80 uWl. 
h Total 10' aU haloacetk: acid. cannot exceed 60 uglL 

.,.CA SHe Response Seeton Dr1r*1ng Water Crl:ert ••• yerslon OW1 017 -mO. xis 
crl:et1 •• cltep 

pogo S 



APPENDIX G.7 

SAMPLE CALCULATIONS 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE 

BASED ON 11465 
BY 'ltv 

JCPA,/98'f 
CHECKED?(;" APPROVED BY 

Os X Ie xGF x PI x£F 
$,w ~ .41 

rJizt?y~-~ 
~8c) . 
1~l)u~-6 
;: tIC; 

1£ 
'7D 
9i 

025,,~50 

l/maM~~ = c,l,MB/vi> 'i-- ~go& /rJ$ 'i, I.Qf:J~ X, 1.1) X Ie ~v 
~kle(~/If-t1fJJ 70 ~ x. qi drlkfs 

'" C 5 X 5. Be £ - (, /ttJ/ fdt-atao­
wr~ as ~J tlfl~::;. /38/lXfJq 

-= /3,B 'i5BB[-b M.flt.,~ ~ 8~ii£-5 ny/q-dJ 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE ~ OF ~ 

KJrC/ CHECKEDBJ:'J::J APPROVED BY 'AT~ 'IB/'9& 

&l;[JJPJJ11-1UD = C~,(!Xf/ til )( 'Im~4t)X /.IJE-(/:rk) K 1,0 a 78a'Y{:0 
A~JaI:e{I'fj/~) 7{)kfj- x 62S,55D~ 

= Cs x 2. oCf £-8 IY'Jj/tr~fUj 

I tJJfJ/lJ C s ~' tlIWiJrdv := /.3 .. e'/lJ1f I If 
= /3, g K rJ, [} 'It: -810/ /If.cl7 ~ 2, 6Cf £ -7 fflf( } ~-d":j 

UuJJA:b-f.tf"-C Q;ud 1JtJJ2~2bJP~ Ilah A,1 ~ ~ : 
.InCJ(.~Yrl.wl1at; eaYlc~J' J3.Dl:: -= lkJ"Cit'tlX(eni·c L1. -k.h )( (11{)Y", Sf¥-L-P-chJ~ 

: .(:tee) (~ikir·-d~) LCSr:-~). 
. (~~~ (~-~/~) 

: Hti?fl,:c~qt'6dlQ'i,J -= ~ )("1'!{d/1UiA.v,fiA,UGAJ!«ZJJ mtj l(f~ 
, (/tf4J,) frl1u~OZtLf {RftY fufj/iI,4.tUj 
!~, 
"-

~YI0~ calW¥tt' "tuv ~ Idluu dtj tsro ~ /..5~+otit-dPr117tj 
ft.p..c{ 'iiv R fDo = 3. of -'I P1f i K1 ~ 

ICf2.IlM<~ ~ 2, tier £-, ~I~~ X 1,5",-1-0 ~-<t.ur /Y>uJ '" [1"nE -7J 
fj ~ 4AAe ruv:: 8, /I f. - !3 mrl4-t1iUf := [ 2. I 7 E - il 

s,o£-l/ fU.'jli::r-dtkj _ _ 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE ~ OF ~ 
CLIENT 

BASED ON 

CHECKE~J-J APPROVED BY 

8 

f?~ 
.~.jaA 19t19.; 1/ !(.sl: A !5Se5S inRd Gthdanu {RA60 ~~~c{: 
HulnM'7 ~/t7v :Eva-lulL-/tt1Y1 j1/ULl?l/d) P/11erA fi1t/~1 f71ZJtj'1i 
EPA /~'fO / 1-8~ Ill!):?, / EM orr ce. ~ t=tnu>~4~ an.£Jll?eln~did; 
/?espcn5L) JlI~h/~ DC! 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 3 

CLIENT ",zeo P Fr let } 
SUBJECT&1. 

BASED ON RAG-. 

i. . 

IWIUU~ 

iQ5 ~ 
ICF ~ 
iSA ~ 

ilrF :: 
iA. K:!..,,)- ::-1.0 
'- --it: r ~ 

IBn/ -:-
14ft>! ~ 

tAlc:" ~ 

APPROVED BY 

C/~-~ 
_ /; ()'() £-6 

1160 
0/3 

()/~-SpP~ 

'78 
7t.) 

9/ 
;2.55.5-0 

I i1J2t11J'Ll/v~iA~ :: C~/~" 1~-rc,(~/f1j)x '19(J{)C!tn Z y. (/ 3 ~/auz AA6s )( 7Bdtuts 
,4,wo(i"jIIt"'1) 7()~ x q/~s . 

= C s X A6s y.. f, e /::: -5 /'IIJf 11:ir-~ 

/).,1 r~J, C1 ~J rlJvJiJw = 13, & t'in:J IIj ~ A13s == /),tJ 3 

=: / 3.{5 ~ aMxi, 6'£-.5 "'f / ~"1 '"'L-7,-l /.1-5-;;--~-I11-f-'I-q-~-, -1 



TETRA TECH NUS, INC. CALCULA nON WORKSHEET PAGE OF 3 

(Jtll,!J~'P.D'f.uUu ::: ao@;)x f£-(tI,/64x 4900wp- x (J. 3r!n<!ld1ABSx. 78~ 
/}r~ {ftLr l~r-dPfJ 7 U i=:i X c:L~550 cttu;s 

~ C,siAss;(011/L:-8 /r'f/+d~ 

wi:.w.. Cstva~ = /3,gI?Yl7/lJ 

'" IE,ex 0,87.(6 $IIE-8t?l.fIM=~' 65£-8 mrjffJ~ 

I /7~_ . I ' /J i_~ (I'j /) /_ /'.+-_1 
LfJJIDAUj.truc iJ4td 'vb7zat1tJt/~.tfUC ~ dq '/J~ ~ 

JJ1Cf'u'!}!"'ki ~1CM fiak:. ~ (1{~.eA~faj~ X ~Ct;)S~ J;clorderft'~ 
J..CR. lhlcf i ~4-} CSt-d. 

(~ CkC,~/tWj) 

tfti2t1Ad dlUvh-t?4d ~ IimCtV?Ct&~ffl?l~"Ikkk;; /fJ8/&-~ 
___ Her. t?e.fo~e-nce (/);:;edemajJ Hlf I tr-d~ 
(L0~) 

~~aJ4! ~d&z!(J;-~ivfwu fu OSfj" 1.11:.'f-0 tit~/"'1 
(ko '-H~ PF])d:;. 2.,1E.-4 t'r1-9 \ ~4~ 

XC I? Qaowu<:= :2, ,;; 5£ -8trrjl '14)( 1.1 Etc k1-dtut i I1<j "'tl .?i-8 1 . 

}H~ (1lJ.ltl'l.!.(, -= 7.</5 £- b /VI4 Il:itc{tUj := i 2-,7 bE -Z. ) 
~,l£-4- MCfI~~ 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE.s OF 5 

CLIENT NIRoP frid/e 
, 
I~, 

BY KA-c/ APPROVED BY 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF £3 
JOB NUMBER 6966 

SUBJECT 

BY APPROVED BY 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE J.. OF I.S 
CLIENT N:J.. R of ~lJ1<,...; JOB NUMBER 6 '16 , 

SUBJEct ~ J t+ a at " ... pf \I'D \L til (%0 tlO'j Fad-a~ 
BASED ON SO .-1 ~ ex -ee. f.J\ eJ ~ GVLld~Ce.. 

DRAWING NUMBER 

BY CHEC~DBY APPROVED BY I DATE ?IFI,y Kb\C /2) :J 

~'i0. ~ (}nt..aIM.cizifJ WiJllw..-/ 'tt~ 
.-AA ad d WI'1.vtL;' 

Vr~J /;"1 C/~'rUJ-i Yt~ (' Tee) 

D!-j- "-ret;: :. ~U:~~-2 (;fYl"2./5 

Dr{ :: Ie£" = '1. la~-c' Cm7.../s 
H -= TeE =- .B,gOe -3 atm -rrYimol 
h':: H ~ 4t \ -: TeE = g,Cfc£ -3 x:. if; :: 0., j€2~~ 
k~ = k~c tOe, -: TCE = I; ~Ei2)G 0,lX>5: Q,~5 em 313-
k"c.,., -:. -c- £. ~O~+Z cm·~1 It:=: 

1:5 'JICm3
)( O'b~cm/~ + {),i5 + O~2e x (), 364Cf 

= D,8'7£-3 QlYlz/s/ 

IUt~Ll "ttJh~ ~ VF fpu TC~ vtt0 Caicu1£Gc! 

V t- -rc~ :­
rr.~J ~ 



I 

TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE ....3 OF 

CLIENT IJI/?OP t;d Ie JOB NUMBER 6966 
SUBJECT 

DRAWING NUMBER 

BY APPROVED BY 

~. ~ /hMwV ~~h7; itJP"1& 'ttte fF #'~ T&d~Yt~ 
(. I Lt;) J/J &i/c~" 

I Di= TeE:: 8 .. , ~-z 0.Jn 1./5 
I DiV = TeE = fj, j ';--(&. &n 2 /5 . 

If::: ICE::::. 8/1£- '3 afm-m~/mcl 
H I~ H x '/-i ;: ICE; <8. q~-3 1--41 ~ 0,3649 
k;;{= K"c-x ()~ := TeE:;.. /,30£+3.- X (), col? -= 0, 0? CJri5 /'8-

I Kct:- ::- TcE = /.:; E" f;! (Vn-'g IJ-

i ~ ~ 
I
DA =. CO,·18 i

% x B,it-2~'f.. tD,36f1)+ (O,j15'Q/3 x q-It:-~ dmzJs) 
len-l-/s L- ur't3Z 
I 
i i: 'j 3/('m3 J. {j,b scm-'Yj 1 /),15 i- ~t%8):, ~/3.t'fl 

-=: \~. 81 E -:, C-m 2./ S J 

iLkc{~L'iiv I/F"~v' Ie£'" ,MI\. ~v /}UM.{Jlettt6lwClwnpJU7~~ ; C1lt~ f)--

I Xf. ~ 5/1,)} = R; I.D~I"'1_5) 1 )( \"@,ji.f )( I. e7f-3 CJlHs x '1, ff3f+B 0;;.1 )( to -f;y.}6;, 2-

i ,LA: L kq/l\1.~J LJ B )( L5(}fClY}> " I'B1E-3Cn12/~ 
I 

I '" [1.3+ £"7 5 rn3
/ k:3 } . 

I~/~ 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE I OF 

CLIENT 

BASED ON 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE d OF t2 
CLIENT N:IRoP rr,C:{Ie 

" ~ +J./;u£-8 PI A 7&~s x/rr)tltM}1 
&2CUlfiielUc:Am h = L ( !!!!: X I , ; -t-7.. in 3 . fYl3 ~ 

u'8'm'3 TeE £).5500 cItup 

=: C' '11 E-2 J.LJJm3/ 

(1,..cuVLOtfiAUv Cl«d Naru7~~ ~~ Wt4UCafMd1ZcI 

LOufltbtioJ flz,f'tU/); ~~ = fltribtWytJ'l~In;/d~ X -PnhJf1:!uiJ 1buL13A.f~ 
~ ~/rn~'l C"fJIm--~1 

Httw4Qu.v~~ :: IVmC4J2CifLj)r~ ,/kttLb. ftJJ/tn3 
ff~ .fot)ud~fwJ~..vrr4 tbncmfutkrffL MB/m3 

iLM41~ 

TC,F wlzere ~ At~lzt7Jltnd.&c::: lf7E-6 
:ht-tt = 5. oE- I ~ 1m 3 

! :eec - I.q'~-2uglm3 x "7t:=-GIuj'/m~)'= j3,2S£-8 I 
lC~ G _ _ 

~I;~ -= 6;36E-3 ~I.m~ =- ti. D7bL~-2...f 
u;.. 5, (:) E- \ "410\:~ _ . 

~"'):; u/L~~ifu,~~~#V~: /ktlklj/Jh 
fvoJMIzM iltMJtWJ~rl;4 ) fot'/wIII? f;.,w} J Ef"r/ ~J 1-8'1/ Doiil.. (}£"IC(('))}Q:Ji,~ J; 
1J~b.PA /,pl1l J9C1(,I''SiP~L~'';j:5tr.!.o~ » OJ;ve7e.. flJ~'J.:c. 
PPA/5% I R~qC /DI& . J 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE 

CLIENT NIf?oP tnd I 

CHECKED it J :) APPROVED BY 
DATE 8/1& 98 

&4 '$ -t; t!di~ ~.JJIfbY'~ tJw! ~~ ~~ 
~ ~ /YJ1..Vn..olI [~A.C~ /vtP~V fAd- M'Z~~ 
~ tJ.( CI1-f~~ ~~ 

. tglUL /Wr1 ; 
~ddh = C,::, X 71Z xC p')< -PT k.EF KED 

, CI1'f/q~) ':PIII x A T 

I ______ ~------------------.-----------------
WIWLJ:., ! 

1JJY?(tL/lO/YliXfiA'u,c == Cs ~ Y- Jvo ~/~ y. '1~£-0 Kf/~ 'I- 1.0 X B()¢p.;s X ;25'ft/IM 
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APPENDIX G.B 

SCREENING EVALUATION FOR EXPOSURES TO 

SURFACE AND SUBSURFACE SOIL (0 TO 12 FEET) 

INDUSTRIAL WORKERS AND 

MINOR FREQUENT CONSTRUCTION WORKERS 



INDUSTRIAL WORKERS 
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1997 Working Draft Tier II Generic - - Human I Soil Values (SRV) I 
IM""imllm Detected in Surface and ~ .. h, ... ~ i Soil (0 to 12 feet) I 
iNOTE: I Based on LIMITED multiple pathway .. vnn ....... scenario (i.e., soil/dust dermal con~d '" 
Ilf multiple .. u ...... "" ........ " are present cumulative risk MUST be au~I .. ~, .. 1 Soil ,,,,,, .. ,,, .. 0:1 values may not be ,of_impacts to 

,,, .. ,, .... u ... and to ground water. Impacts to '"''''I''U''' and/or ground water must be ,~h,m'a-l by utilizing other methods. 
I I I I I 

'Site Hazard Quotient (HQI = Site Exposure Point Conc. x (SRV HQ ISRV I. Site ECR = Site Exposure Point I I x (SRV I 
Individual chemical specmc HQ should not exceed 0.2 (see I below, e.g. SRVs set at Csat), , should not exceed 1 for each target endpoint 
Cancer risk I risk per 100,000. IndlvldulII. as well as ,cancer risk should not exceed 1 per 100,000 (I.e., 1 E-5). I 

I I I I I 
,Risk 

Ibas~onlndUStriaILanduse.~~:~~~~t1~~~~~I::~::~~~I~~~~~~~~~~~~~~~~~~P~~A~~~~g+=~ "'WW~U'M' ---; Site TARGI:' :NUt'U'N'" (2) -~ •• -_ •• 
Chel11 ~al CAS No. SRV HQ (11 ADREN CVIBLD. _CNSiPNS EYE IMMUN KlDN LIVIGI I PROSTATE REPRO RESP SKIN SPLEEN THYROID WlfOLE (RISK per 

Di • n - octyI phthalate 
2· , (o-cresol) 
3· 1(~sOI) 

4 . I (p-cresol) 

Phenol 
2,3.4,5-T, 
2,4,5-1 
2.4,5-1 

Anthlll .. ne 

I 

I 
I 
I 

I 
I 

, (or BaP equivalents) 
Ch'Ysene I 

i 

I 
Fluo",no . 
Indono(l,. 
NaDhlhalono • s .. Volatile Organics 
Pylflne I 
Quinoline I 

I 
'Biphenyls 

I PCBs I Biphanyls) 

I 
IIIfDA Pesticides and, 

I Aldrin I 
. : acid (2,4-0) 

14-(2,4-1 ) bu1yric acid (2,4-DB) 
I I (MCPA) 

I 

• 

. 

i:acid(MCPI 
I Matolachlor I 
IPidolllm I 
I Talbulos 
12,4,1 : acid (2,4,5-T) 

:Dloxlns and Furans 
2,3, ',5-1 COD (or 2, ',5-TCDD, 

10S-87-9 
17-84-0 

95-45-7 
1011-39-<1 
1tJ6..44.5 
85-30-6 
621-64-7 
87-86-5 
105-95-2 
55-90-2 
95-95-4 
88-06-2 

83-32-9 
120-12-7 
55-55-3 
205-99-2 
207-05-9 
50-32-8 
215-01-9 
53-70-3 
2tJ6..44.0 
85-73-~ 

193-39-5 

129-00-0 
91-22-5 

1335-35-3 

309-00-2 
94-75-7 
94-82-6 
94-7S-8 
93-65-2 

15121 5-45-2 
1919-02-1 

13071-79-9 
93-75-5 

1745-01-6 

(mg/kgl BODY 100,000) (1) 

4000 0.000 b 0.000 0.000 NA I NA 
3700 0.000 _ "- 0.000 0.000 NA NA 
5800 0.000 b 0.000 0.000 NA .-r-£ 
5800 0.000 b 0.000 0.000 NA C 

580 0.000 b 0.000 0.1 NA C 

3000 NA 0.001:+00 b BZ 

4 NA O.OOE+OO b BZ 

150 0.000 0.000 0.000 O.OOE+OO BZ 

34000 0.000 b 0.000 NA D 

3700 0.000 0.000 NA NA 

12000 0.000 b 0'000 ~ NA NA 
1730 NA O.ooE+oo BZ 

.. Cut utilized. If > 1 Indlcatel potential lor I .... product In loll. 
• ,Cllt utilized. If> 1 Indlcatel ~otenti., lor I .... product In loll. 

NA NA 
NA D 

O.OOE+OO BZ 

90 
5 
35 
35 NA O.OOE+OO BZ 

350 NA O.OOE+OO BZ 

3.5 NA O.ooE+OO BZ 

3500 NA O.OOE+OO B:I. 
3.5 NA O.ooE+OO B2 

6400 O.OO..!. b 0.000 0.000 0.000 NA D 

3564 0.000 • C •• t Utili: 0.000 NA D 

35 NA O.ooE+OO BZ 

5300 0.000 • 0.000 _N,A D 

2 NA O.ooE+OO b C 

3.5 0.000 b 0.000 0.000 0.000 O.OOE+OO b BZ 

2 0.000 b 0.000 O.OOE+OO BZ 

2200 0.000 b 0.000 0.000 0.000 NA NA 
1750 0.000 b 0.000 0.000 0.000 NA NA 
110 0.000 b 0.000 0.000 NA NA 
220 0.000 b 0.000 NA NA 

33000 0.000 b 0.1 NA .C 

15400 0.000 0.000 NA NA 
3 0.000 b 0,000 NA INA 

2200 0.000 b 0.000 0.000 NA 

0.00035 NA O.OOE+OO B2 

0.0007 NA O.OOE+OO B2 

MPCA Sb Response s.ction D,.n TIer • Industrial SRVs (OU3 O·12lndu1097 .xis) Risk 58-02 page 3 



IOctober 1997 Working Draft Tier II Generic - -Industrial Human ..... '" Soil ! Values (SR"'l I I 
I Maximum Detected in Surface and Subsurface Soil (0 to 12 feet) 

I NOTE: I Based on LIMITED multiple pathway ! scenario (i.e •• il I !loil/d .... ~ ... !:I~. . dermal contact and IJ. 

Ilf multiple are present ""m"l,,tiv .. risk MUST be Soil '~"~G values may not be of impacts to 

I ecological i and to ground water. Impacts to 'G~ ..... >v ... and/or ground water must be by utilizing other .t ....... 

I I I I I I 
I Slte~~ Quotient (HQ) = Site Exposure Point Conc. x (SRV HQ ISRV). Site ECR = Site Exposure Point ,x(SRV J 
Individual chemical specific HQ should not exceed 0.2 (see , below. e.g. SRVs set at Csat). I HI should not exceed 1 for each target endpoint. 
Cancer risk , risk per 100.000. Individual as well as I cancer risk should not excead 1 per 100.000 (I.e •• 1 E-5). 

I I I I 
I Risk , based on Industrial Land Use Exposure I 

Industrial Site TARGET ...... (2) CANCER 
Chemical CAS No. SRV HQ(I) ADREN CYIBLD CNSlPNS EYE IMMUN KlDN UV/OI PROSTATE REPRO RESP SKIN SPLEEN i THYROID WHOLE (RiSKpel' 

(mg/kg) BODY 100.000) (I) 

1 ',' 1,7"- vl'nn 0 0.0035 NA O.OOE+OO .R! 
", , 0 0.0035 NA O.OOE+OO HZ 

1,2,3,7,B,&-HxCDD 0 0.0035 NA O.OOE+OO HZ 

1,2,3,4,6,7,II-HpCDD 0 0.035 NA O.OOE+OO HZ 

1,2,3,4,6,7,B.&-OCD[ 0 0.35 NA O.OOE+OO HZ 

2,3,7,11-TCDF 0 0.0035 NA O.OOE+OO R! 
, , 0 0.007 NA O.OOE+OO HZ 

',' ',711.PoCilF 0 0.0007 NA O.OOE+OO HZ 

1.2,3,4,7,II-HxCDF 0 0.0035 NA O.OOE+OO HZ 

1,2,3,6,7,II-HxCDF 0.0035 NA O.OOE+OO HZ 

2.3,4,6, ',lI-HxCDF 0 0.0035 NA O,OOE+OO HZ 

1,2,3,7,B,&-HxCDF 0 0.0035 NA O-,OOE+OO 112 
1,2,3,4,6,7,II-HpCDF 0 0.035 NA O.OOE+OO HZ 

1, 0 0.035 NA O.OOE+OO HZ 

1,2,3,4,6,7,6,&-OCDF 0 0,35 NA O.OOE+OO HZ 

1,3DNB i99-65-0 12 0,000 b 0.000 .~. D 

2,4· DNT ,121.14-2 380 0.000 b 0.000 0.000 0.000 I_mixture 
2,6· DNT 16D6-2()'2 175 0.000 b 0.000 0.000 0.000 0.000 I_mixture 
2,4- AND 2,6 DNT MIXTURE 36 NA O,OOE+OO b HZ 

HMX 12691-41·0 9500 0.000 b 0.000 NA D 

RDX 1'21-82-4 65 0.000 b 0.000 O,OOE+OO b c 
,3,5· rNB 199-35:4 6 0.000 b 0.000 NA NA 

2,4,6· TNT , '&-96-7 60 0.000 b 0.000 O.OOE+OO b c 

I O~ ,er Organics 
I Benzoic acid 65-B5-0 100000 0,000 b ISoll Maximum UtIlized NA 
I Hexane 11()'54-3 31 0,000 0.000 0.000 0.000 NA NA 

I PesUc/des 
; (Undane: 511-89-9 20 0.000 b 0.000 0.000 O,OOE+OO b B2IC 

133-90-4 3300 0,000 0.000 NA NA 

Chlordane 57-74-9 13 0,000 0.000 O,OOE+OO HZ 

4,4'· DOD 75-54-B 125 NA O.OOE+OO b HZ 

4,4'· DOE 72·55-9 88 N~ O.OOE+OO b HZ 

4,4'· DDT 5().29-3 88 0.000 b 0.000 O.OOE+OO HZ 

Diazinon 333-4'·5 200 0.000 b . 0,000. NA NA 

Dieldrin 6().57·1 2 0,000 b 0.000 O,OOE+OO B2 
I Endosulfan 115-29-7 700 0,000 b 0.000 0.000 0.000 NA NA 

I Endrin 72·2()'B 65 0.000 b 0.000 0.000 NA D 

I Heptachlor 76-44-B 0.000 b 0.000 O.OOE+OO B2 
I Heptachlor epoxido 1024-57·3 3 0,000 b 0.000 O.OOE+OO B2 

72-43-5 690 0.000 b 0.000 NA D 

I Toxaphene 8001·35-2 28 NA O.OOE+OO HZ 

MPCA Stile Response SectIon Dr.ft TIer" Induatrill SRV. (OU3 D-12Indu1097 .xis) 



'1997 Working Draft Tier II Generic - - Inti ...... ;,,1 Human Soil , Values (SRV) 
IU"ylmllm I in Surface and c<, ..,. ,Soil (0 to 12 feet) I 
I NOTE: I Based on LIMITED multiple pathway '.', .... " .. ami (i.e., I .. nillti .... t dermal contact and inhalation). 
Ilf multiple , are present, risk MUST be Soil ' values may not be ' of impacts to 

and to ground water. Impacts to i and/or ground water must be '~'6'1 by utilizing other methods. 
I I I I 

ISlte Hazard Quotient (HQ) = Site Exposul1l Point Conc. x (SRV HQ/liR-" Site ECR = Site Exposul1l Point ,x(SRV 
Ilndlvldual chemical specific HQ should not IIlIclllld 0.2 (Sllll , below, e.g. SRV. set at Csat), I HI should notexcelKl1 for each target endpolnL 

'Cancer risk , risk per 100,000. Individual as well as ,cancer risk should not exceed 1 per 100,000 (I.e., 1 E-5). --
I I I I I ,... , ..... ,", ............ ,"u ..... _. I 
I Industrial Site lARGE' (2) CANCER 

Chemical CAS No. SRV HQ (1) ADREN CVIBLD I CNSlPNS EYE IMMUN KlDN W/GI I PROSTATE REPRO RESP SKIN SPLEEN I THYROID WHOLE (RISK per 

I (mg/kg) BOD! 100,000)(1) 

I ~(1)= 0.000 0.006 0.017 0.003 0.000 0.001 0.002 0'000 0.003 0.003 0.003 0.000 0.006 0.007 4.60E.()6 

I I 
v . Default values of 10% soil moislure. 0.5% soil organic carbon and a 5 acre source area are utilized 'n vo,a.,izallon Model calculations. If s~e-specific 

values alfler signifcanlly a s~e-specffic , should be done. I I I I I 
i ,that the theoretical soil saluretion limit (Csat) is < SRV. Csat, , represenls the ' ,above which frea-phase liquid I i . "nay be present. 

I I I I I 
b Risk based on ingestion and dennal contact only. inhalation pathway could not be included because no inhalation toxicily value was available, 

,that although chemical is a voiatile the inhalation palhway could not be quantified. therelore. the SRV will ,iha risk. 

I I I I 
c Risk is based only on inhalation. the ingestion and clenmal pathways could not be included bacause an oral toxicily value was not available. 

I I I I 
(1) Site Hazard (luotieI1llHQ) = Site Exposure Point Cone. x (SRV HQ ISRV Site ECR = Site Exposure Point I , x (SRV ECRlSR~ . 

Individual chemical specific HQ should not exceed 0,2 (excapt lor explosives). cumulative Hlsho"ld not exceed I for each target endpoint. 
Cancar risk represents risk per 100.000. Individual as wall as , . risk should not exceed 1 per 100.000 (Le,,-lE~5H 

I I I I 
(2) ADREN • adrenal; CVIBLD ' I system; CNSlPNS - ' I nervous system; EYE; IMMUN . immune system; KIDN ,kidney; LIV/GI -I i I system; 

REPRO - reproductiv~ system (incl. I effects); RESP· respiratory system; SKIN - skin irritation or othor effects; SPLEEN; WHOLE BODY· increased mortalily. 

decreased growth rate. etc. I I I 
I I I 

Cancer Class: Class A - Known human i I 
Class 8 - Probable human ,(81 ,limited evidence in humans; 12 - inadequate evidence in humans but adequate in animals) 
Class C ,Possible human i I I I 
Group 0 ,Not r.lassifiable 

MPCA Sltlo Roopon .. _ Dr.n Tlor I Industrial SRYI (OU3 O·12lndul097 .xlsl Risk 98-02 p8g. 5 



MINOR FREQUENT CONSTRUCTION WORKERS 



Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker - Chronic Ingestion of Soil Exposure 

Variable Definition 

Cs Soil Concentration (mg/kg) 

IR Ingestion Rate (mg soil/day) 

CF Conversion Factor (kg/mg) 

FI Fraction ingested from 

contaminated area 

EF Exposure Frequency (day/yr) 

ED Exposure duration (years) 

BW Body weight (kg) 

AT Averaging Time (days) 

NA = Not available 

C = Central Tendency Value 

U = Upper Bound Value 

NIROPEXPa.xls 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Value Utilized Percentile 

Cs (back-calculated) 

200 C 

1.00E-06 

1.00 U 

60 C 

25 U 

70 C 

9125 

25550 

Rationale/Reference 

Based on site specific infonnation 

exposure 

95th percentile worker tenure (6 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

EPA 1969b 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

8/12/99 



Minor (0 ~12) Construction/Utility Worker 

Minor Constsruction/Utility Worker - Chronic Dermal Contact with Soil Exposure 

Variable 

Cs 

CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT 

NA = Not available 

Definition 

Soil Concentration 

Conversion Factor (kg/mg) 

Skin surface area potentially in 

contact with dusVsoil (cm2) 

Skin Adherence factor (mg/cm2) 

Absorption factor 

Exposure Frequency (day/yr) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging time (days) 

C = Central Tendency Value 

U = Upper Bound Value 

NIROPE' 'Is 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x An 

Variable Utilized 

Cs back-<:alculated 

1.00E-06 

4900 

0.3 

Chemical Specific 

80 

25 

70 

9125 

25550 

M = between Central Tendency and Upper Bound Values 

Percentile 

C 

C 

NA 

U 

C 

Rationale/Reference 

25% of ave total body surface area (19400 cm2) 

(equivalent to hands, arms and part of head) 

Outdoor worker (Kissel et al., as cited in EPA 1995 Draft and 

EPA 1992) 

Assume 5 dlwk for 5 mon/yr (e.g.,May - Sept) 

minus precipitation days (1 dIwk) 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau .of Labor Statistics. 1991 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

8/12/99 



Minor (0 -12) ConstructionlUtility Worker 

Minor ConstructionlUtility Worker - Calculation of Chronic Particulate Emission Factor (PEF) 

PEF (m3/kg) = (a/C) x [(3600 sec/hr)/(0.036 x (1-V) x (UjUJ3 x F(x)) 

Variable 

PEF 

(OIC) 

V 

F(x) 

Definition 

Particulate Emission Factor (m 3Ikg) 

Inverse of the mean concentration at the center of a 

source (gIm2_s per kg/m3
) 

Fraction of vegetative cover 

Mean annual winds peed (m/s) 

Equivalent threshold value of windspeed at 7 meters (m/s) 

Function dependent upon U..,IU, 

NIROPEXPa.xls 

Variable Utilized 

3.83E+08 

61.03 

0.00 

4.92 

11.32 

0.194 

Rationale/Reference 

EPA Technical Background Document for SSLs (1996) 

Annual Estimate O/C value for Minneapolis for a 5 acre source 

(Use site-specific if available) 

Default. (Use Cowherd et al., 1985 and site data 

to develop site-specific value) 

Based on climatic data for MinneapoliS/St. Paul 

metropolitan area (use Cowherd et al., 1985 and site 

data to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Default. (Use Cowherd et al., 1985 and site data 

to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Derived using Cowherd et aI., 1985 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker - Chronic Daily Air Concentration Estimation 

Variable 

Cs 

1NF 

1/PEF 

EF 

ED 

AT 

Noncancer Evaluation: 

Cancer Evaluation: 

Definition 

Soil Concentration 

Inverse of the volatiliaztion factor 

(kg/m3) 

Inverse of the particulate emission factor 

(kglm3) 

Exposure Frequency (day/yr) 

Exposure duration (years) 

Averaging time (days) 

NA = Not available 

ADC (mg/m3) = [Cs x (1NF + 1/PEF) x EF x ED]/AT 

LADC (ug/m3) = [Cs x (1NF + 1/PEF) x EF x ED x 1000 ug/mg]/AT 

Variable Utilized Percentile 

Cs back-calculated 

Chemical specific calculation 

2.S098E-09 NA 

80 

25 U 

9125 

25550 

Rationale/Reference 

EPA Methodology 

Based on EPA 1995 SSL Technical Support Document. Information 

for Minneapolis. Assumes limited disturbance of soil due to wind 

erosion. May not be protective for dustry conditions (e.g .. vehide 

traffic). Use site-specific data if possible. 

VF and PEF utilize annual estimates. 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

C = Central Tendency Value M = between Central Tendency and Upper Bound Values 

U = Upper Bound Value 
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Minor (0 -12) Construction/Utility Worker 

NtROPEXPa.x1s 

Calculation of 5011 saturation limit (volatilization model Is only applicable If Cs Is < Csat) 

Csat (mg/kg) = (S/p.) x [(I<.. x p.) + e w + (H' x e.)] 

Variabte Definition Variable Utilized 

Csat Soil Saturation Concentration (mglkg) Csat back-ealculated 

S Sotubility in water (mgll ) Chemical Specific 

p. Soil bulk density (kgll) 1.5 

K" Soil water part~ion coefficient (I/kg) Chemical -SpecifclSite-Specific 

= K.cxfoo 

K.c Organic carbon partition coefficient (I/kg) Chemical Specific 

foo Organic carbon content of soil 0.005 

a Water filled soil porosity (unitless) 0.150 w 

= fm x p. 

fm Average unsaturated zone soil gravimetric water contenl 0.1 

(kg waterlkg soil) 

H' Modified Henry's constant Chemical Specific 

=41 x H 

H Henry's constant ( atm - m3lmol) Chemical Specific 

a 
Air-filled soil porosity (unitless) 0.28 . 
=n- a 

w 

n Total soil porosity (unitless) 0.43 
= 1- P",P. 

p. Soil density or particulate dens~y (kgll) 2.65 

Rationale/Reference 

EPA Technical Background Document for SSLs (1996) 

(Use s~e-specific information Wavailable) 

Default, use site specific Wavailable. 

Calculated 

Default. Use Site Specific information Wavailable 

Calculated 

Calculated 

EPA Technical Background Document for SSLs (1996) 

(Use s~e-speciflC information Wavailable) 

Csat for each contaminant is the concentration at which the adsorptive limit of the soil plus the theoretical dissolution lim~ of the contaminant in the available soil moisture has been 

reached. Concentrations> Csat indicates "free phase" contaminants within the soil matrix. The equation presented here is a modification of the equation presented in Part BRAGS 

guidance. The above equation takes into account the amount of contaminant that is in vapor phase in the pore spaces of the soil. 

spaces of the soil. 
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Minor (0 -12) Construction/Utility Worker 

VF (m3/kg) = (O/C) x [(3.14 x 0 8 x T)1121(2 X Pb x 0 8 )] x 104 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 . 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 1.00E-01 1.10E-OS 4.19E-OS 2.20E+OO 1.10E-02 2.10E-05 1.S6E+04 

Benzene B.BOE-02 9.BOE-06 2.26E-03 6.S0E+01 3.2SE-01 S.SOE-03 2.13E+03 

Bromomethane (methyl bromide) 1.00E-01 1.20E-OS 1.70E-03 1.30E+02 6.S0E-01 6.20E-03 2.46E+03 

Butyl benzylphthalate 
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Minor (0 -12) Construction/Utility Worker 

VF (m3/kg) = (Q/C) x [(3.14 x Da x T)112/(2 X PbX Da)] x 10"" m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Carbazole 

Carbon Disulfide 1.10E-01 1.00E-05 6.23E-03 5.40E+01 2.70E-01 1.20E-02 1.2BE+03 

Chlorobenzene 7.20E-02 6.BOE-06 3.27E-04 3.30E+02 1.65E+OO 3.70E-03 5.60E+03 

4-Chloro-3-methylphenol 

Oibenzofuran (unsubstituted) 6.00E-02 1.00E-05 4.52E-OB 7.BOE+03 3.90E+01 1.30E-05 4.76E+05 

Oibutyl phthalate 

1,1 - Oichloroethane 9.10E-02 1.10E-05 3.02E-03 3.00E+01 1.50E-01 4.30E-03 1.B4E+03 

1,2 - Oichloroethylene (mixed isomers) 7.90E-02 1.10E-05 2.55E-03 5.90E+01 2.95E-01 6.60E-03 2.00E+03 

Oichloromethane (methylene chloride) 1.00E-01 1.17E-05 3.46E-03 B.BOE+OO 4.40E-02 2.60E-03 1.72E+03 

Oi(2 - ethylhexyl)phthalate (bis-ethylhexyl phthalate) 

Oi - n - oetyl phthalate 1.51 E-02 3.5BE-06 5.57E-12 B.OOE+07 4.00E+05 6.6BE-05 4.29E+07 

Ethyl benzene 7.90E-02 7.BOE-06 1.0BE-03 2.20E+02 1.10E+OO 7.90E-03 3.0BE+03 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.BOE-06 4.3BE-05 4.50E+OO 2.25E-02 2.70E-05 1.53E+04 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MIBK)(4-methyl 7.50E-02 7.BOE-06 3.06E-05 1.30E+02 6.50E-01 1.40E-04 1.B3E+04 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 6.40E-02 7.70E-06 7.26E-06 4.60E+03 2.30E+01 1.20E-03 3.76E+04 

Acenaphthylene 4.39E-02 7.07E-06 3.13E-07 7.00E+03 3.50E+01 1.14E-04 1.B1E+05 

Anthracene 5.BOE-02 7.70E-06 6.69E-OB 1.30E+04 6.50E+01 3.40E-05 3.91E+05 

Benz[alanthracene 

Benzo[blfluoranthene 

Benzo(g,h,i)perylene 

Benzo[klfluoranthene 

Benzo(a)pyrene 

Chrysene 

Oibenz[ahlanthracene 

Fluoranthene 

Fluorene 6.10E-02 7.90E-06 2.60E-07 7.90E+03 3.95E+01 7.70E-05 1.9BE+05 

Indeno[1,2,3-cdlpyrene 

2-Methylnaphthalene 
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Minor (0' -12) Construction/Utility Worker 

VF (m3/kg) = (Q/C) x [(3.14 x Ds x T)112/(2 X PbX Ds)) x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m31 VF 
mol) (m3/kg) 

Naphthalene 6.90E-02 7.S0E-06 2.96E-OS 1.30E+03 6.S0E+OO 1.30E-03 1.86E+04 

Phenanthrene 

Pyrene 2.70E-02 7.20E-06 1.06E-09 1.20E+OS 6.00E+02 1.00E-OS 3.11E+06 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 7.10E-02 8.00E-06 1.86E-04 3.60E+02 1.80E+OO 2.30E-03 7.42E+03 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.01E-03 6.60E+02 3.30E+OO 2.30E-02 3.18E+03 

Toluene 7.80E-02 8.60E-06 7.7SE-04 2.60E+02 1.30E+OO 6.60E-03 3.64E+03 

1 ,1 ,1 - Trichloroethane 8.00E-02 8.80E-06 S.61E-04 1.S0E+02 7.S0E-01 2.80E-03 4.27E+03 

Trichloroethylene (TCE) 8.10E-02 9.10E-06 1.92E-03 1.30E+02 6.S0E-01 8.90E-03 2.31E+03 

Xylenes (mixed) 7.20E-02 8.40E-06 6.22E-04 2.40E+02 1.20E+OO S.30E-03 4.06E+03 
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Minor (0 -12) Construction/Utility Worker 

Csat (mg/kg) = (S/Pb) x [(Kt x Pb) + 8w + (H' x 8 a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (lIkg) (mgtl) (atm-m3t (mgtkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium. 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 2.20E+OO 1.00E+06 2.10E-OS 111163 

Benzene 6.S0E+01 1.S0E+03 S.SOE-03 842 

Bromomethane (methyl bromide) 1.30E+02 1.S0E+04 6.20E-03 14366 

Butyl benzylphthalate 
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Minor (0 -12) ConstructionlUtility Worker 

Csat (mg/kg) = (SIP b) x [(~ x P b) + e w + (H' x e a)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (Itkg) (mgtl) (atm-m3t (mgtkg) 

mol) 

Carbazole 

Carbon Disulfide 5.40E+01 2.90E+03 1.20E-02 1343 

Chlorobenzene 3.30E+02 4.70E+02 3.70E-03 836 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 7.80E+03 3.10E+00 1.30E-05 121 

Dibutyl phthalate 

1,1 - Dichloroethane 3.00E+01 5.50E+03 4.30E-03 1559 

1,2 - Dichloroethylene (mixed isorners) 5.90E+01 6.30E+03 6.60E-03 2811 

Dichloromethane (methylene chloride) 8.80E+00 1.32E+04 2.60E-03 2167 

Di(2 - ethylhexyl)phthalate (bis-ethylhexyl phthalate) 

Di - n - oetyl phthalate 8.00E+07 2.00E-02 6.68E-05 8000 

Ethyl benzene 2.20E+02 1.50E+02 7.90E-03 189 

Methyl ethyl ketone (2-butanone) 4.50E+00 2.70E+05 2.70E-05 33132 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MIBK)(4-methyl 1.30E+02 1.90E+04 1.40E-04 14271 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 4.60E+03 3.90E+00 1.20E-03 90 

Acenaphthylene 7.00E+03 3.93E+00 1.14E-04 138 

Anthracene 1.30E+04 7.50E-02 3.40E-05 5 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g, h, i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 7.90E+03 9.00E+01 7.70E-05 3564 

Indeno[1,2,3-cd]pyrene 

2-Methylnaphthalene 
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Minor (0 -12) Construction/Utility Worker 

Csat (mg/kg) = (SIP b) x [(~ x P b) + e w + (H' x e.)] 

NIROPEXPa.xls 

Calculation of Soil Saturation Limit 

Chemical 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Koc 

(Itkg) 

1.30E+03 

O.OOE+OO 

1.20E+05 

3.60E+02 

6.60E+02 

2.60E+02 

1.50E+02 

1.30E+02 

2.40E+02 

S H 

(mgtl) (atm-m3t 

mol) 

2.40E+02 1.30E-03 

O.OOE+OO O.OOE+OO 

1.00E+02 1.00E-05 

6.80E+02 2.30E-03 

1.50E+02 2.30E-02 

8.80E+02 6.60E-03 

9.80E+02 2.80E-03 

1.00E+03 8.90E-03 

2.00E+02 5.30E-03· 

Csat 

(mglkg) 

1586 

0 

60010 

1304 

537 

1277 

854 

819 

268 
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Minor (0 -12) Construction/Utility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

Butyl benzylphthalate 

Carbazole 

NIROPE)I'"".xls 

Cs IR 

(mglkg) (mg soil/d) 

7S30 

3.4 

13.S 

201 

0.7 

0.75 

46500 

91 

61S 

11.4 

1360 

4S400 

733 

20000 

2490 

0.32 

33.5 

1350 

1.3 

4S7 

0.24 

35.6 

479 

1.7 

0.024 

0.002 

3.6 

0.53 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 
(dlyr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125· 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

4.90E-03 

2.13E-06 

S.64E-06 

1.26E-04 

4.3SE-07 

4.70E-07 

2.91E-02 

5.70E-05 

3.S7E-04 

7.14E-06 

S.52E-04 

3.03E-02 

4.59E-04 

1.25E-02 

1.56E-03 

2.00E-07 

2.10E-05 

S.45E-04 

S.14E-07 

3.05E-04 

1.50E-07 

2.23E-05 

3.00E-04 

1.06E-06 

1.50E-OS 

1.25E-09 

2.25E-06 

3.32E-07 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.75E-03 

7.60E-07 

3.09E-06 

4.50E-05 

1.57E-07 

1.6SE-07 

1.04E-02 

2.04E-05 

1.3SE-04 

2.55E-06 

3.04E-04 

1.0SE-02 

1.64E-04 

4.47E-03 

5.57E-04 

7.16E-OS 

7.49E-06 

3.02E-04 

2.91E-07 

1.09E-04 

5.37E-OS 

7.96E-06 

1.07E-04 

3.S0E-07 

5.37E-09 

4.47E-10 

S.05E-07 

1.191!:-07 
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Minor (0 -12) ConstructionlUtility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Carbon Disulfide 

Chlorobenzene 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhex 

Di - n - oetyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MIBK)(4-methyl-

Cs 

(mg/kg) 

0.014 

o 
11 

0.25 

0.14 

0.011 

15 

o 
4.4 

0.OS4 

0.72 

0.21 

0.026 

0.15 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.65 

Acenaphthylene 0.76 

Anthracene 0.64· 

Benz[a]anthracene 3.5 

Benzo[b]fluoranthene 

Benzo(g,h, i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 

Indeno[1,2,3-cd]pyrene 

?-Methylnaphthalene 

Naphthalene 

Phenanthrene 

NIROPEXPa.xls 

3.6 

0.S2 

1.3 

1.7 

1.7 

0.4 

5.6 

0.76 

1.1 

1 

2.3 

5 

IR 

(mg soil/d) 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(dlyr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 
(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

S.77E-09 

O.OOE+OO 

6.S9E-06 

1.57E-07 

S.77E-OS 

6.S9E-09 

9.39E-06 

O.OOE+OO 

2.76E-06 

5.26E-OS 

4.51E-07 

1.32E-07 

1.63E-OS 

9.39E-OS 

4.07E-07 

4.76E-07 

4.01E-07 

2.19E-06 

2.25E-06 

5.14E-07 

S.14E-07 

1.06E-06 

1.06E-06 . 

2.50E-07 

3.51E-06 

4.76E-07 

6.S9E-07 

6.26E-07 

1.44E-06 

·3.13E-06 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

3.13E-09 

O.OOE+OO 

2.46E-06 

5.59E-OS 

3.13E-OS 

2.46E-09 

3. 35E-06 

O.OOE+OO 

9.S4E-07 

1.SSE-OS 

1.61E-07 

4.70E-OS 

5.S1E-09 

3.35E-OS 

1.45E-07 

1.70E-07 

1.43E-07 

7.S3E-07 

S.05E-07 

1.S3E-07 

2.91E-07 

3.BOE-07 

3.S0E-07 

S.95E-OS 

1.25E-06 

1.70E-07 

2.46E-07 

2.24E-07 

5.14E-07 

1.12E-06 

8/12/99 



Minor (0·-12) Construction/Utility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mg/kg-d) 

Pyrene 4.S 200 1.00E-OS 1.00 SO 25 70 9125 3.01E-OS 25550 1.07E-OS 

PCBs (Polychlorinated Biphenyls) 0.44 200 1.00E-OS 1.00 SO 25 70 9125 2.7SE-07 25550 9.B4E-OS 

Pentachlorophenol 0.05 200 1.00E-OS 1.00 SO 25 70 9125 3.13E-OS 25550 1.12E-OS 

Phenol 0.12 200 1.00E-OS 1.00 SO 25 70 9125 7.51E-OS 25550 2.SSE-OS 

Styrene 0.054 200 1.00E-OS 1.00 SO 25 70 9125 3.3SE-OS 25550 1.21E-OS 

Tetrachloroethylene (PCE) 0.7S 200 1.00E-OS 1.00 SO 25 70 9125 4.7SE-07 25550 1.70E-07 

Toluene 1 200 1.00E-OS 1.00 SO 25 70 9125 S.2SE-07 25550 2.24E-07 

1,1,1 - Trichloroethane 0.05S 200 1.00E-OS 1.00 SO 25 70 9125 3.51E-OS 25550 1.25E-OS 

Trichloroethylene (TCE) 1.1 200 1.00E-OS 1.00 SO 25 70 9125 S.S9E-07 25550 2.4SE-07 

Xylenes (mixed) 7.3· 200 1.00E-OS 1.00 SO 25 70 9125 4.57E-OS 25550 1.S3E-06 

NIROPF- xis '1/12/99 



Minor (0 -12) Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

BerYllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide 

Chlorobenzene 

4-Chloro-3-methylphenol 

NIROPEXPa.xls 

Cs 

(mg/kg) 

7830.00 

3.40 

13.80 

201.00 

0.70 

0.75 

4S500.00 

91.00 

S18.00 

11.40 

13S0.00 

48400.00 

733.00 

20000.00 

2490.00 

0.32 

33.50 

1350.00 

1.30 

4S7.00 

0.24 

35.S0 

479.00 

1.70 

0.02 

0.00 

3.S0 

0.53 

0.01 

0.00 

11.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

AF 
(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

NA 

NA 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0:01 

0.01 

0.1 

0.01 

0.05 

0.1 

0.1 

0.05 

0.05 

NA 

EF 

(day/yr) 

SO 

SO 

SO 

80 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

80 

SO 

SO 

80 

SO 

SO 

SO 

SO 

SO 

SO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

3.S0E-05 

1.5SE-OS 

1.91 E-OS 

9.25E-07 

3.22E-09 

3.45E-OS 

NA 

4.19E-OS 

2. 84E-05 

5.25E-07 

S.2SE-05 

NA 

NA 

NA 

1.15E-05 

7.3SE-OS 

1.54E-OS 

NA 

5.9SE-OS 

NA 

1.10E-08 

1.64E-06 

2.20E-05 

7.S2E-07 

1.l0E-09 

4.S0E-l0 

1.SSE-OS 

2.44E-07 

3.22E-09 

O.OOE+OO 

NA 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

/ 

Carcin 

LADD 

(mg/kg-d) 

1.29E-05 

5. 59E-09 

S.SlE-07 

3.30E-07 

1.15E-09 

1.23E-OS 

NA 

1.50E-OS 

1.02E-05 

1.S7E-07 

2.24E-05 

NA 

NA 

NA 

4.09E-OS 

2.S3E-OS 

5.51E-07 

NA 

2.l4E-OS 

NA 

3.95E-09 

5.S5E-07 

7.S7E-06 

2.79E-07 

3.95E-l0 

1.S4E-l0 

5.92E-07 

S.71E-OS 

1.15E-09 

O.OOE+OO 

NA· 

8/12/99 



Minor (0 -12) Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Dibenzofuran (unsubstituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhex 

Di - n - octyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanone 

Methyl isobutyl ketone (MIBK)(4-methyl 

Cs 

(mglkg) 

0.25 

0.14 

0.01 

15.00 

0.00 

4.40 

O.OB 

0.72 

0.21 

0.03 

0.15 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.65 

Acenaphthylene 0.76 

Anthracene 

Benz[a)anthracene 

Benzo[b)f\uoranthene 

Benzo(g,h,i)perylene 

Benzo[k)f\uoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah)anthracene 

Fluoranthene 

Fluorene 

I ndeno[ I, 2, 3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 

Tetrachloroethylene (PC E) 

NIROPEY 'Is 

0.64 

3.50 

3.60 

0.B2 

1.30 

1.70 

1.70 

0.40 

5.60 

0.76 

1.10 

1.00 

2.30 

5.00· 

4.80 

0.44 

0.05 

0.12 

0.05 

0.76 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 . 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 

(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.1 

0.1 

0.05 

0.05 

0.05 

0.05 

0.1 

0.05 

0.1 

NA 

0.05 

0.05 

NA 

0.1 

0.13 

0.13 

NA 

0.13 

0.13 

0.13 

0.13 

0.13 

0.1 

0.13 

NA 

0.05 

NA 

0.1 

0.15 

0.25 

O.B 

0.05 

0.05 

EF 

(day/yr) 

80 

BO 

BO 

BO 

BO 

BO 

80 

80 

80 

BO 

BO 

80 

BO 

BO 

80 

80 

BO 

80 

BO 

80 

80 

BO 

BO 

BO 

80 

BO 

BO 

BO 

80 

BO 

BO 

BO 

BO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

1.15E-07 

6.44E-OB 

2.53E-09 

3.45E-06 

O.OOE+OO 

1.0IE-06 

3.B7E-OB 

1.66E-07 

9.67E-OB 

NA 

3.45E-OB 

1.50E-07 

NA 

2.95E-07 

2.09E-06 

2. 15E-06 

NA 

7.7BE-07 

1.02E-06 

1.02E-06 

2.39E-07 

3.35E-06 

3.50E-07 

6.58E-07 

NA 

5.29E-07 

NA 

2.21E-06 

3.04E-07 

5.75E-08 

4.42E-07 

1.24E-OB 

1.75E-07 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

4.11E-OB 

2.30E-OB 

9.04E-l0 

1.23E-06 

O.OOE+OO 

3.62E-07 

1.3BE-OB 

5.92E-OB 

3.45E-08 

NA 

1.23E-OB 

5.34E-OB 

NA 

1.05E-07 

7.48E-07 

7.69E-07 

NA 

2.78E-07 

3.63E-07 

3.63E-07 

8.55E-08 

1.20E-06 

1.25E-07 

2.35E-07 

NA 

1.89E-07 

NA 

7.B9E-07 

1.0BE-07 

2.05E-OB 

1.5BE-07 

4.44E-09 

6.25E-OB 

C"12/99 



Minor (0 -12) Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 
Cs SA CF AF ABS EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (daylyr) (years) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mglkg-d) 

Toluene 1.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 2.30E-07 25550 8.22E-08 

1,1,1 - Trichloroethane 0.06 4900 1.00E-06 0.30 0.05 80 25 70 9125 1.29E-08 25550 4.60E-09 

Trichloroethylene (TCE) 1.10 4900 1.00E-06 0.30 0.05 80 25 70 9125 2.53E-07 25550 9.04E-08 

Xylenes (mixed) 7.30 4900 1.00E-06 0.30 0.05 80 25 70 9125 1.68E-06 25550 6.00E-07 

NIROPEXPa.xls 8/12/99 



Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganics 

Aluminum 7830.00 2.6098E-09 80 25 9125 4.48E-06 25550 1.60E-03 

Antimony 3.40 2.6098E-09 80 25 9125 1.94E-09 25550 6.95E-07 

Arsenic 13.80 2.6098E-09 80 25 9125 7.89E-09 25550 2. 82 E-06 

Barium 201.00 2.6098E-09 80 25 9125 1.15E-07 25550 4.11E-05 

Beryllium 0.70 2.6098E-09 80 25 9125 4.00E-10 25550 1.43E-07 

Cadmium 0.75 2.6098E-09 80 25 9125 4.29E-10 25550 1.53E-07 

Calcium 46500.00 2.6098E-09 80 25 9125 2.66E-05 25550 9.50E-03 

Chromium III 91.00 2.6098E-09 80 25 9125 5.21E-08 25550 1.86E-05 

. Chromium VI 618.00 2.6098E-09 80 25 9125 3.54E-07 25550 1.26E-04 

Cobalt 11.40 2.6098E-09 80 25 9125 6.52E-09 25550 2.33E-06 

Copper 1360.00 2.6098E-09 80 25 9125 7.78E-07 25550 2.78E-04 

Iron 48400.00 2.6098E-09 80 25 9125 2.77E-05 25550 9.89E-03 

Lead 733.00 2.6098E-09 80 25 9125 4.19E-07 25550 1.50E-04 

Magnesium 20000.00 2.6098E-09 80 25 9125 1.14E-05 25550 4.09E-03 

Manganese 2490.00 2.6098E-09 80 25 9125 1.42E-06 25550 5.09E-04 

Mercury (inorganic) 0.32 3.78E-05 2.6098E-09 80 25 9125 2.65E-06 25550 9.47E-04 

Nickel 33.50 2.6098E-09 80 25 9125 1.92E-08 25550 6.84E-06 

Potassium 1350.00 2.6098E-09 80 25 9125 7.72E-01 25550 2.76E-04 

Selenium 1.30 2.6098E-09 80 25 9125 7.44E-10 25550 2.66E-07 

Sodium 487.00 2.6098E-09 80 25 9125 2.79E-07 25550 9.95E-05 

Thallium 0.24 2.6098E-09 80 25 9125 1.37E-10 25550 4.90E-08 

Vanadium 35.60 2.6098E-09 80 25 9125 2.04E-08 25550 7.27E-06 

Zinc 479.00 2.6098E-09 80 25 9125 2.74E-07 25550 9.79E-05 

Organics 

Acetone 1.70 6.39E-05 2.6098E-09 80 25 9125 2.38E-05 25550 8.51E-03 

Benzene 0.02 4.70E-04 2.6098E-09 80 25 9125 2.47E-06 25550 8.82E-04 

Bromomethane (methyl bromide) 0.00 4.07E-04 2.6098E-09 80 25 9125 1.78E-07 25550 6.37E-05 

Butyl benzylphthalate 3.60 2.6098E-09 80 25 9125 2.06E-09 25550 7.35E-07 

Carbazole 0.53 2.6098E-09 80 25 9125 3.03E-10 25550 1.08E-07 

Carbon Disulfide 0.01 7.80E-04 2.6098E-09 80 25 9125 2.39E-06 25550 8. 54E-04 

NIROPF" - "'.xls ~/12/99 



Minor (0 -12) ConstructionlUtility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Chemical 

Chlorobenzene 

4-Chloro-3-methylphenol 

Dibenzofuran (un substituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhex 

Di - n - octyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanone 

·Methyl isobutyl ketone (MIBK)(4-methyl 

Cs 

(mg/kg) 

0.00 

11.00 

0.25 

0.14 

0.01 

15.00 

0.00 

4.40 

O.OS 

0.72 

0.21 

0.03 

0.15 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.S5 

Acenaphthylene 0.7S 

Anthracene 

Benz[a)anthracene 

Benzo[b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo[k)fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah)anthracene 

Fluoranthene 

Fluorene 

Indeno[1,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs (Polychlorinated Biphenyls) 

NIROPEXPa.xls 

0.S4 

3.50 

3.S0 

0.S2 

1.30 

1.70 

1.70 

0.40 

5.S0 

0.7S 

1.10 

1.00 

2.30 

5.00 

4.S0 

0.44 

1NF 

(kg/m3) 

1.79E-04 

2.10E-OS 

5.43E-04 

4.99E-04 

5.S1 E-04 

2. 33E-OS 

3.25E-04 

S.54E-05 

5.47E-05 

1/PEF 

(kg/m3) 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.SSE-05 2.S09SE-09 

5.52E-OS 2.S09SE-09 

2.5SE-OS 2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

5.04E-OS 2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

5.3SE-05 2.S09SE-09 

2.S09SE-09 

3.21E-07 2.S09SE-09 

2.S09SE-09 

EF 

(day/yr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

AT 
(days) 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

O.OOE+OO 

S.29E-09 

1.15E-07 

S.01E-11 

1.31E-OS 

1.64E-03 

O.OOE+OO 

2.52E-09 

4. 77E-10 

5.13E-05 

3.01E-OS 

1.49E-11 

1.S0E-OS 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 . 

25550 

25550 

3.79E-OS 25550 

9.21E-07 25550 

3.59E-07 25550 

2.00E-09 25550 

2.0SE-09 25550 

4.S9E-10 25550 

7.44E-10 25550 

9.72E-10 25550 

9.72E-10 25550 

2.29E-10 25550 

3.20E-09 25550 

S.40E-07 25550 

S.29E-10 25550 

5.72E-10 25550 

2.71E-05 25550 

2.SSE-09 25550 

3.41 E-07 25550 

2.52E-10 25550 

Carcin 

LADC 

(ug/m3) 

O.OOE+OO 

2.25E-OS 

4.12E-05 

2.SSE-OS 

4.S7E-04 

5.SSE-01 

O.OOE+OO 

S.99E-07 

1.70E-07 

1.S3E-02 

1.07E-03 

5.31E-09 

S.42E-04 

1.35E-03 

3.29E-04 

1.2SE-04 

7.15E-07 

7.35E-07 

1.SSE-07 

2.SSE-07 

3.47E-07 

3.47E-07 

S.17E-OS 

1.14E-OS 

3.00E-04 

2.25E-07 

2.D4E-07 

9.S9E-03 

1.02E-OS 

1.22E-04 

S.99E-OS 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Cs 1NF lIPEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (daylyr) (years) (days) ADC (days) -LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pentachlorophenol 0.05 2.609BE-09 BO 25 9125 2.B6E-11 25550 1.02E-OB 

Phenol 0.12 2.609BE-09 BO 25 9125 6.B6E-11 25550 2.45E-OB 

Styrene 0.05 1.35E-04 2.609BE-09 BO 25 9125 1.59E-06 25550 5.70E-04 

Tetrachloroethylene (PCE) 0.76 3.14E-04 2.609BE-09 BO 25 9125 5.23E-05 25550 1.B7E-02 

Toluene 1.00 2.75E-04 2.609BE-09 BO 25 9125 6.03E-05 25550 2.15E-02 

1,1,1 - Trichloroethane 0.06 2.34E-04 2.609BE-09 BO 25 9125 2.B7E-06 25550 1.03E-03 

Trichloroethylene (TCE) 1.10 4.33E-04 2.609BE-09 BO 25 9125 1.04E-04 25550 3.73E-02 

Xylenes (mixed) 7.30 2.46E-04 2.609BE-09 BO 25 9125 3.94E-04 25550 1.41 E-01 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker4. Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Oennal Absorb Oennal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC Air Conc Total Pathway 

(mg/kg-d) (mg/kg/d) AAF(a) HQ (mg/kg/d) AF(b) HQ (mg/m3) (mg/m3) HQ HQ 

Inorganlcs 

Aluminum 1.00 4.90E-03 1.00 O.OOS SB% 3.60E-OS 0.01 0.004 42% NA 4.4BE-06 0.009 

Antimony 0.00 2.13E-06 1.00 O.OOS B7% 1.S6E-08 O.OS 0.001 13% 2.00E-04 1.94E-09 0.000 0% 0.006 

Arsenic 0.00 8.64E-06 1.00 0.029 BO% 1.91E-06 0.90 0.007 20% S.OOE-04 7.B9E-09 0.000 0% 0.036 

Barium 0.07 1.26E-04 1.00 0.002 7B% 9.2SE-07 O.OS 0.000 12% S.OOE-04 1.lSE-07 0.000 10% 0.002 

Beryllium 0.00 4.3BE-07 1.00 0.000 S5% 3.22E-09 0.01 0.000 40% 2.00E-OS 4.00E-l0 0.000 S% 0.000 

Cadmium 0.00 4.70E-07 1.00 0.000 93% 3.4SE-OB 1.00 0.000 7% 2.00E-04 4.29E-l0 0.000 0% 0.001 

Calcium NA 2.91E-02 NA NA NA NA NA 

Chromium 111 1.00 S.70E-OS 1.00 0.000 40% 4.19E-06 O.OS 0.000 60% NA 5.21E-OB 0.000 

Chromium VI 0.01 3.B7E-04 1.00 0.077 21% 2.B4E-OS O.OS 0.114 31% 2.00E-06 3.54E-07 0.177 48% 0.368 

Cobalt 0.06 7.14E-06 1.00 0.000 B3% S.2SE-07 0.50 0.000 12% 1.02E-03 6.S2E-09 0.000 4% 0.000 

Copper 0.04 B.S2E-04 1.00 0.023 B9% 6.26E-OS 0.60 0.003 11% NA 7.78E-07 0.026 

Iron NA 3.03E-02 NA NA NA NA NA 

Lead NA 4.S9E-04 NA NA NA NA NA 

Magnesium NA 1.2SE-02 NA NA NA NA NA NA NA NA NA 

Manganese O.OS 1.S6E-03 1.00 0.033 SO% 1.1SE-OS O.OS 0.005 7% 5.00E-OS 1.42E-06 0.02B 43% 0.067 

Mercury (inorganic) 0.00 2.00E-07 1.00 0.001 6% 7.36E-OB 0.20 0.001 11% 3.00E-04 2.6SE-06 0.009 82% 0.011 

Nickel 0.02 2.10E-OS 1.00 0.001 40% 1.54E-06 O.OS 0.002 60% NA 1.92E-OB 0.003 

Potassium NA B.4SE-04 NA NA NA NA NA 

Selenium 0.01 8.14E-07 1.00 0.000 92% S.9BE-OB 0.90 0.000 8% NA 7.44E-l0 0.000 

Sodium NA 3.0SE-04 NA NA NA NA NA 

Thallium 0.00 1.S0E-07 1.00 0.002 92% 1.10E-OB 0.90 0.000 B% NA 1.37E-l0 0.002 

Vanadium 0.01 2.23E-OS 1.00 0.003 SB% 1.64E-06 0.10 0.002 42% NA 2.04E-OB 0.006 

Zinc 0.30 3.00E-04 1.00 0.001 80% 2.20E-OS 0.30 0.000 20% NA 2.74E-07 0.001 

Organics 

Acetone 0.10 1.06E-06 1.00 0.000 12% 7.B2E-07 0.90 0.000 10% 3.S0E-Ol 2.38E-OS 0.000 7B% 0.000 

Benzene NA 1.50E-OB 1.00 1.10E-09 0.90 6.00E-03 2.47E-06 0.000 100% 0.000 

Bromomethane (methyl bromide) 0.00 1.2SE-09 1.00 0.000 2% 4.60E-l0 0.90 0.000 1% 5.00E-03 1.7BE-07 0.000 97% 0.000 

Butyl benzylphthalate 0.20 2.2SE-06 1.00 0.000 SS% 1.66E-06 0.90 0.000 4S% NA 2.06E-09 0.000 

Ca~azole NA 3.32E-07 1.00 2.44E-07 0.90 NA 3.03E-l0 0.000 

Carbon Disulfide 0.10 8.77E-09 1.00 0.000 2% 3.22E-09 0.90 0.000 1% 7.00E-Ol 2.39E-06 0.000 97% 0.000 

Chlorobenzene 0.02 O.OOE+OO 1.00 0.000 #OIVIOI O.OOE+OO 0.90 0.000 'OIVIOI 2.00E-02 O.OOE+oo 0.000 'OIVIOI 0.000 

4-Chloro-3-methylphenol NA 6.B9E-06 NA NA NA NA 6.29E-09 0.000 

Oibenzofuran (unsubstituted) 0.00 1.S7E-07 1.00 0.000 SS% 1.1SE-07 0.90 0.000 4S% NA 1.1SE-07 0.000 

Oibutyl phthalate 0.10 B.77E-OB 1.00 0.000 SS% 6.44E-OB 0.90 0.000 4S% NA B.01E-ll 0.000 

1.1 - Oichloroethane 0.10 6.B9E-09 1.00 0.000 3% 2.S3E-09 0.90 0.000 1% S.OOE-Ol 1.31E-06 0.000 96% 0.000 

1,2 - Oichloroethylene (mixed isomers) 0.Q1 9.39E-06 1.00 0.001 2% 3.4SE-06 0.90 0.000 1% 3.S0E-02 1.64E-03 0.047 97% 0.048 

Olchloromethane (methylene chloride) 0.06 O.OOE+OO 1.00 0.000 'OIVIOI O.OOE+OO 0.90 0.000 'OIVIOI 3.00E+00 O.OOE+OO 0.000 'OIVIOI 0.000 

Oi(2 - ethylhexyl)phthalate (bis-ethylhex 0.02 2.76E-06 1.00 0.000 66% 1.01E-06 0.70 0.000 34% NA 2.S2E-09 0.000 

Oi - n - oetyl phthalate 0.02 S.26E-OB 1.00 0.000 SS% 3.B7E-OB 0.90 0.000 4S% NA 4.77E-l0 0.000 

Ethyl benzene 0.10 4.S1E-07 1.00 0.000 B% 1.66E-07 O.BS 0.000 3% 1.00E+00 S.13E-OS 0.000 B9% 0.000 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC Air Cone Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mglm3) HO HO 

Methyl ethyl ketone (2-butanone) 0.60 1.32E-07 1.00 0.000 6% 9.67E-OB 0.90 0.000 5% 1.ooE+00 3.01E-06 0.000 BS% 0.000 

Methyl butyl ketone (MBK)(2-hexanone) NA 1.63E-08 NA NA NA NA 1.49E-ll 

Methyl isobutyl ketone (MIBK)(4-methyl O.OS 9.39E-OS 1.00 0.000 5% 3.45E-OS 0.90 0.000 2% S.ooE-02 1.S0E-06 0.000 93% 0.000 

PAHs (polynuclear AromatIc Hydrocarbons) 

Acenaphthene 0.06 4.07E-07 1.00 0.000 24% 1.50E-07 O.SO 0.000 11% 2.10E-Ol 3.79E-06 0.000 65% 0.000 

Acenaphthylene NA 4.76E-07 NA NA NA NA 9.21E-07 

Anthracene 0.30 4.01E-07 1.00 0.000 52% 2.95E-07 O.SO 0.000 48% NA 3.59E-07 0.000 

Benz[a)anthracene NA 2.19E-06 1.00 2.09E-06 O.SO NA 2.00E-09 

Benzo[b ]fluoranthene NA 2.25E-06 1.00 2.15E-06 0.80 NA 2.06E-09 

Benzo(g,h,i)perylene NA 5.14E-07 NA NA NA NA 4.69E-l0 

Benzo[k]fluoranthene NA S.14E-07 1.00 7.7BE-07 O.SO NA 7.44E-l0 

Benzo(a)pyrene NA 1.06E-06 1.00 1.02E-06 0.80 NA 9.72E-l0 

Chrysene NA 1.06E-06 1.00 1.02E-06 O.SO NA 9.72E-l0 

Dibenz[ah)anthracene NA 2.50E-07 1.00 2.39E-07 O.SO NA 2.29E-l0 

Fluoranthene 0.04 3.51E-06 1.00 0.000 46% 3.35E-06 O.SO 0.000 54% NA 3.20E-09 0.000 

Fluorene 0.04 4.76E-07 1.00 0.000 41% 3.50E-07 O.SO 0.000 38% 1.40E-Ol S.40E-07 0.000 21% 0.000 

Indeno[l,2,3-cd)pyrene NA 6.S9E-07 1.00 6.SSE-07 O.SO NA 6.29E-l0 

2-Methylnaphthalene NA 6.26E-07 NA NA NA . NA 5.72E-l0 

Naphthalene 0.04 1.44E-06 1.00 0.000 0% 5.29E-07 O.SO 0.000 0% 1.ooE-03 2.71E-05 0.027 100% 0.027 

Phenanthrene NA 3.13E-06 NA NA NA NA 2.86E-09 

Pyrene 0.03 3.01E-06 1.00 0.000 51% 2.21E-06 O.SO 0.000 47% 1.10E-Ol 3.41E-07 0.000 2% 0.000 

PCBs (Polychlorinated Biphenyls) 0.00 2.76E-07 1.00 0.014 45% 3.04E-07 0.90 0.017 55% NA 2.52E-l0 0.031 

Pentachlorophenol 0.03 3.13E-OS 1.00 0.000 31% 5.75E-OS 0.90 0.000 84% 2.ooE-04 2.86E-l1 0.000 4% 0.000 

Phenol 0.60 7.S1E-OS 1.00 0.000 13% 4.42E-07 0.90 0.000 B7% NA 6.86E-l1 0.000 

Styrene 0.20 3.3SE-OS 1.00 0.000 2% 1.24E-OS 0.90 0.000 1% 2.ooE-Ol 1.S9E-06 0.000 97% 0.000 

Tetrachloroethylene (PCE) 0.01 4.76E-07 1.00 0.000 24% 1.7SE-07 0.90 0.000 10% 4.ooE-Ol S.23E-OS 0.000 86% 0.000 

Toluene 0.20 6.26E-07 1.00 0.000 2% 2.30E-07 0.90 0.000 1% 4.ooE-Ol 6.03E-OS 0.000 97% 0.000 

1,1,1 - Trichloroethane 0.04 3.S1E-OS 1.00 0.000 23% 1.29E-OS 0.90 0.000 10% 1.ooE+00 2.S7E-06 0.000 67% 0.000 

Trichloroethylene (TCE) NA 6.S9E-07 1.00 2.53E-07 0.90 NA 1.04E-04 

Xylenes (mixed) 2.00 4.57E-06 1.00 0.000 0% 1.6SE-06 0.90 0.000 0% 3.ooE-Ol 3.94E-04 0.001 100% 0.001 

SCREENING HI = 0.646 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker5. Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mgJkg-d)-l (mgJkg/d) AAF ECR (mgJkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA 1.75E-03 1.00 1.29E-05 0.01 NA 1.S0E-03 

Antimony NA 7.60E-07 1.00 5.59E-09 0.05 NA S.95E-07 

Arsenic 1.50 3.09E-06 1.00 4.63E-OS BO% S.B1E-07 0.90 1.13E-06 20% 4.ooE-03 2.B2E-06 1.13E-OB 0% 5.7BE-06 

Barium NA 4.50E-05 1.00 3.30E-07 0.05 NA 4.11E-05 

Beryllium NA 1.57E-07 1.00 1.15E-09 0.01 2.40E-03 1.43E-07 3.43E-l0 100% 3.43E-l0 

Cadmium NA 1.68E-07 1.00 1.23E-OB 1.00 1.BOE-03 1.53E-07 2.7SE-l0 100% 2.7SE-l0 

Calcium NA 1.04E-02 NA NA NA NA 9.50E-03 

Chromium III NA 2.04E-05 1.00 1.50E-OS 0.05 NA 1.BSE-05 

Chromium VI NA 1.38E-04 1.00 1.02E-05 0.05 1.20E-02 1.2SE-04 1.52E-06 100% 1.52E-06 

Cobalt NA 2.55E-06 1.00 1.B7E-07 0.50 NA 2.33E-06 

Copper NA 3.04E-04 1.00 2.24E-05 0.60 NA 2.7BE-04 

Iron NA 1.0BE-02 NA NA NA NA 9.B9E-03 

Lead NA 1.64E-04 NA NA NA NA 1.50E-04 

Magnesium NA 4.47E-03 NA NA NA NA 4.09E-03 

Manganese NA 5.57E-04 1.00 4.09E-06 0.05 NA 5.09E-04 

Mercury (Inorganic) NA 7.1SE-UB 1.00 2.S3E-OB 0.20 NA 9.47E-04 

Nickel NA 7.49E-06 1.00 5.51E-07 0.05 4.80E-04 S.B4E-06 3.29E-09 100% 3.29E-09 

Potassium NA 3.02E-04 NA NA NA NA 2.7SE-04 

Selenium NA 2.91E-07 1.00 2.14E-OB 0.90 NA 2.SSE-07 

Sodium NA 1.09E-04 NA NA NA NA 9.95E-05 

Thallium NA 5.37E-OB 1.00 3.95E-09 0.90 NA 4.90E-08 

Vanadium NA 7.96E-06 1.00 5.B5E-07 0.10 NA 7.27E-06 

Zinc NA 1.07E-04 1.00 7.B7E-OS 0.30 NA 9.79E-05 

Organics 

Acetone NA 3.BOE-07 1.00 2.79E-07 0.90 NA B.51E-03 

Benzene 0.03 5.37E-09 1.00 1.5SE-l0 2% 3.95E-l0 0.90 1.27E-ll 0% B.30E-06 B.B2E-04 7.32E-09 98% 7.49E-09 

Bromomethane (methyl bromide) NA 4.47E-l0 1.00 1.64E-l0 0.90 NA S.37E-05 

Butyl benzylphthalate NA B.05E-07 1.00 5.92E-07 0.90 NA 7.35E-07 

Carbazole 0.02 1.19E-07 1.00 2.37E-09 55% B.71E-OB 0.90 1.94E-09 45% NA 1.0BE-07 4.31E-09 

Carbon Disulfide NA 3.13E-09 1.00 1.15E-09 0.90 NA B.54E-04 

Chlorobenzene NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

4-Chloro-3-methylphenol NA 2.4SE-06 NA NA NA NA 2.25E-06 

Dibenzofuran (unsubstituted) NA 5.59E-OB 1.00 4.11E-OB 0.90 NA 4.12E-05 

Dibutyl phthalate NA 3.13E-08 1.00 2.30E-OB 0.90 NA 2.BSE-OB 

1.1 - Dichloroethane 0.01 2.46E-09 1.00 1.40E-ll 2% 9.04E-l0 0.90 5.73E-12 1% 1.S0E-06 4.S7E-04 7.4BE-l0 97% 7.B7E-l0 

1,2 - Dichloroethylene (mixed isomers) NA 3.35E-06 1.00 1.23E-06 0.90 NA 5.BSE-Ol 

Dichloromethane (methylene chloride) 0.01 O.ooE+oo 1.00 O.OOE+oo #DIV/OI O.OOE+oo 0.90 O.ooE+oo 'DIVIOI 4.70E-07 O.ooE+oo O.ooE+oo 'DIVIOI O.ooE+oo 

Di(2 - ethylhexyl)phthalate (bls-ethylhex 0.01 9.B4E-07 1.00 1.3BE-OB SS% 3.B2E-07 0.70 7.23E-09 34% 4.ooE-06 B.99E-07 3.60E-12 0% 2.10E-08 

Di - n - octyI phthalate NA 1.8BE-OB 1.00 1.3BE-OB 0.90 NA 1.70E-07 

Ethyl benzene NA 1.SlE-07 1.00 5.92E-OB 0.B5 NA 1.B3E-02 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker5 Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Cone Total Pathway 

(mg/kg-d)-l (mg/kgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Methyl ethyl ketone (2-butanone) NA 4.70E-OB 1.00 3.4SE-OB 0.90 NA 1.07E-03 

Methyl butyl ketone (MBK)(2-hexanone) NA S.B1E-09 NA NA NA NA S.31E-09 

Methyl Isobutyl ketone (MIBK)(4-methyl NA 3.3SE-OB 1.00 1.23E-OB 0.90 NA 6.42E-04 

PAHs (polynuclear Aromatic Hydrocarbons) 

Acenaphthene NA 1.4SE-07 1.00 S.34E-OB O.BO NA 1.3SE-03 

Acenaphthylene NA 1.70E-07 NA NA NA NA 3.29E-04 

Anthracene NA 1.43E-07 1.00 1.0SE-07 O.BO NA 1.2BE-04 

Benz[a)anthracene 0.73 7.83E-07 1.00 S.71E-07 46% 7.4BE-07 O.BO 6.B3E-07 54% 1.70E-04 7.1SE-07 1.22E-l0 0% 1.2SE-OS 

Benzo(b)fluoranthene 0.73 B.OSE-07 1.00 S.BBE-07 46% 7.69E-07 O.BO 7.02E-07 54% 1.70E-04 7.3SE-07 1.2SE-l0 0% 1.29E-OS 

Benzo(g,h,l)perylene NA 1.B3E-07 NA NA NA NA 1.68E-07 

Benzo[k)fluoranthene 0.07 2.91E-07 1.00 2.12E-OB 46% 2.7BE-07 O.BO 2.54E-OB 54% 1.70E-OS 2.66E-07 4.S1E-12 0% 4.661=-OB 

Benzo(a)pyrene 7.30 3.80E-07 1.00 2.7BE-06 46% 3.63E-07 O.BO 3.32E-OS 54% 1.70E-03 3.47E-07 S.90E-l0 0% 6.09E-OS 

Chrysene 0.01 3.80E-07 1.00 2.7BE-09 46% 3.63E-07 O.BO 3.32E-09 54% 1.10E-06 3.47E-07 S.90E-13 0% B.09E-09 

Dibenz[ah)anthracene 7.30 B.9SE-OB 1.00 6.S3E-07 46% B.SSE-OB O.BO 7.80E-07 54% 1.70E-03 B.17E-OB 1.39E-l0 0% 1.43E-06 

Fluoranthene NA 1.2SE-06 1.00 1.20E-06 O.BO NA 1.14E-06 

Fluorane NA 1.70E-07 1.00 1.2SE-07 O.BO NA 3.ooE-04 

Indeno[l,2,~)pyrene 0.73 2.46E-07 1.00 1.BOE-07 46% 2.3SE-07 O.BO 2.1SE-07 54% 1.70E-04 2.2SE-07 3.B2E-ll 0% 3.94E-07 

2-Methylnaphthalene NA 2.24E-07 NA NA NA NA 2.04E-07 

Naphthalene NA S.14E-07 1.00 1.B9E-07 O.BO NA 9.69E-03 

. Phenanthrene NA 1.12E-OS NA NA NA NA 1.02E-06 

Pyrene NA 1.07E-OS 1.00 7.B9E-07 O.BO NA 1.22E-04 

PCBs (Polychlorinated Biphenyls) 2.00 9.I14E-OB 1.00 1.97E-07 4S% 1.0BE-07 0.90 2.41E-07 SS% 2.20E-03 B.99E-OB 1.9BE-l0 0% 4.3BE-07 

Pentachlorpphenol 0.12 1.12E-OB 1.00 1.34E-09 33% 2.0SE-OB 0.90 2.74E-09 67% 3.40E-OS 1.02E-OB 3.47E-13 0% 4.0BE-09 

Phenol NA 2.68E-OB 1.00 1.SBE-07 0.90 NA 2.4SE-OB 

Styrene 0.03 1.21E-OB 1.00 3.62E-l0 43% 4.44E-09 0.90 1.4BE-l0 lB% S.70E-07 ·S.70E-04 3.2SE-l0 39% B.3SE-l0 

Tetrachloroethylene (PCE) O.OS 1.70E-07 1.00 B.B4E-09 6S% 6.2SE-OB 0.90 3.61E-09 27% S.BOE-OB 1.B7E-02 1.08E-09 8% 1.3SE-OB 

Toluene NA 2.24E-07 1.00 B.22E-OB 0.90 NA 2.1SE-02 

1,1,1 - Trichloroethane NA 1.2SE-OB 1.00 4.60E-09 0.90 NA 1.03E-03 

Trichloroethylene (TCE) 0.01 2.46E-07 1.00 2.71E-09 4% 9.04E-OB 0.90 1.11E-09 2% 1.70E-06 3.73E-02 6.34E-OB 94% 6.72E-OB 

Xylenes (mixed) NA 1.63E-OS 1.00 6.ooE-07 0.90 NA 1.41E-Ol 

ECR = Excess Cancer RIsk 

TOTALECR= 1.84E-05 

NIROPEX" .~ 8/12199 



APPENDIX H 

NORTH 40 REMOVAL ACTION REPORT 



COMPLETION REPORT 

FOR 

REMOVAL ACTION AT NORTH 40 

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT 
FRIDLEY, MINNESOTA 

CONTRACT N62467-93-D-1106 
DELIVERY ORDER #0014 

STATEMENT OF WORK #015 
Task 1 

REVISION 1 
December, 1996 

Prepared ,For: 

SOUTHERN DMSION 
NAVAL FACILITIES ENGINEERING COMMAND 

P.O. Box 190010 
2155 Eagle Drive 

North Charleston, South Carolina 29419-9010 

Prepared By: 

MORRISON KNUDSEN CORPORATION 
2420 Mall Drive 

Corporate Square 1 - Suite 211 
North Charleston, South Carolina 29406 



COMPLETION REPORT 
FOR 

REMOVAL ACTION AT NORTH 40 

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT 
FRIDLEY, MINNESOTA 

Revision 1 
December, 1996 

CONTRACT N62467-93-D-II06 
DELIVERY ORDER #0014 

STATEMENT OF WORK #015 
Task 1 

Prepared by: 

MORRISON KNUDSEN CORPORATION 
2420 MALL DRWE 

CORPORATE SQUARE 1 - SUITE 211 
NORTH CHARLESTON, SOUTH CAROLINA 29406 

Date! / 

Il ,I ~.d~,:~~_ r)~ 
v;/ 'V~~""'" U ........ ~ 1:2~!10 

} ; 

MK Safe;{l. Health Program Manager Date 

5('l i;,,<_ - "1!.-

MK Quality. rogram Manager Date 

~ 
Y<7i_o'ec~ __ ::......-....= 

~amManager 

Date 

CLIENT ACCEPTANCE 

U.S. Navy Responsible Authority Date 



COMPLETION REPORT 

NIROP NORTH 40 AREA 
Fridley, Minnesota 

TABLE OF CONTENTS 

SECTION PAGE 

EXECUTIVE SUMMARY ........................................... v 

1 IN1RODUCfION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 

1.1 Site Description ......................................... 1 
1.2 Site History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 

2 QUALITY CONTROL ......................................... 3 

2.1 Quality Control Plan ...................................... 3 
2.2 Sampling and Analysis Plan . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 3 
2.3 Data Assessment Summary ................................. 4 

3 METiiODOLOGY ............................................ 6 

3.1 Field Preparations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
3.2 Excavation Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
3.3 Field Variations to the Work Plan ............................ 7 
3.4 Restoration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 

4 REMEDIATION/FINDINGS .................................... 9 

5 CONCLUSION/RECOMMENDATIONS.......................... 11 

6 ANOMALY SUMMARY ...................................... 20 

6.1 Anomaly A-I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 20 
6.2 Anomaly A-2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 21 
6.3 Anomaly A-3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 22 
6.4 Anomaly A-4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 
6.S Anomaly A-S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 

NIROP Completion Report 
4324-(}()14 iii 

RI:vision 1 
D«ember 1996 



TABLE OF CONTENTS 

SECTION PAGE 

6 ANOMALY SUMMARy...................................... 20 

6.6 Anomaly A-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26 
6.7 Anomaly A-7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 27 
6.8 Anomaly A-8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 28 
6.9 Anomaly A-9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 28 
6.10 Anomaly B-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 29 
6.11 Anomaly B-ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 
6.12 Anomaly B-12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 31 
6.13 Anomaly B-20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32 
6.14 Anomaly B-28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32 
6.15 Anomaly B-30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 33 

LIST OF TABLES PAGE 

TABLE 1 
TABLE 2 
TABLE 3 
TABLE 4 

Disposition of Recovered 55-Gallon Drums ....... ~ ........ 12 
Disposition of Soil Stockpiles .......................... 15 
Disposition of Debris ................................ 17 
Summary of Anomaly Bottom Information Samples . . . . . . . . .. 18 

APPENDICES 

APPENDIX A 
APPENDIX B 
APPENDIX C 
APPENDIX D 
APPENDIX E 
APPENDIX F 
APPENDIXG 

LIST OF DRAWINGS 

DRAWING 1 
DRAWING 2 

NlROP CompkfiorI RqJon 
4324-0014 

Photodocumentation 
Manifests for Hazardous Waste 
Haz-Cat Analytical Results 
Analytical Results; Disposal Parameters 
Analytical Results; Anomaly Bottom Information Samples 
Soil Compaction/Density Test Results 
Project Correspondence 

North 40 Anomaly Excavation Drawing 
North 40 Confirmation Soil Sample Locations 

iv 
Revision 1 

Deumber 1996 



EXECUTIVE SUMMARY 

Morrison Knudsen Corporation (MK) was contracted by Naval Facilities Engineering 
Command, Southern Division (SOUTHDIV) to conduct a removal action at the Naval 
Industrial Reserve Ordnance Plant (NIROP) located at 4800 East River Road, Fridley, 
MiJ;m.esota. The removal action was started on April 22, 1996, and completed on June 4, 
1996. 

The purpose of this project was to investigate suspected drum disposal sites, as identified 
in the Work Plan for Removal Action at North Forty, NIROP Fridley, Addendum to Rev. 
B, February 21, 1996 ("Work Plan"). These sites were located in an area referred to as 
the North 40. The Work Plan identified 9 "A" Anomalies and 5 "B" Anomalies that were 
suspected of containing drum sources of contaminants. 

A total of 23 drums and 12 smaller containers were excavated during the removal action. 
Contents from 13 drums and 8 containers and contents were visually inspected, screened 
with a Photo Ionizing Detector (PID) and a Flame Ionization Detector (FlO), and found 
suspect. Drum and container contents were sampled and analyzed, and the drums and 
contents overpacked for hazardous waste disposal at the Port Arthur (Texas) incinerator. 
In addition, 2 overpack drums of contaminated soil and 1 drum of personal protective 
equipment were disposed of as hazardous waste at the Port Arthur incinerator. The 
remaining 10 drums and 4 containers were visually inspected and screened with PID and 
FID, determined to be non-hazardous, and sent to the United Defense scrap metal 
recycle program, the soil contents were placed in roll-off boxes for disposal. 

Approximately 100 cubic yards of soil and debris were removed and disposed of as non­
hazardous waste from the anomaly excavations. These materials were segregated and 
stockpiled during excavations. The debris consisted of a mixture of trash, scrap metal, 
tires, construction and demolition rubble, metal casting waste, equipment parts and cast 
concrete structures. Analysis of the debris proved it to be non-hazardous, with the 
exception of asbestos material, in the form of transite siding, air cell, and paraffin 
containing asbestos, which was removed from anomaly A-4. Disposition of soil and 
debris was as follows: 

• Excavated metal and tires were disposed of through the United Defense 
recycle program. 

---------------------------------------------------------------------------------------------------------------------------------------------------------..----------NlROP CompIetioII RIpon Revision 1 
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• Excavated metal casting waste, debris and non-hazardous materials were 
transported to the Pine Bend (Minnesota) Landfill for disposal. 

• Excavated soils that were non-detect for contaminants of concern, as indicated 
by the PID and FID, were returned to the excavations. 

• Excavated soils that had contaminants indicated by the PID or FID were 
sampled and analyzed for contaminants of concern. Those soils found to be 
below hazardous waste action levels were transported to the Pine Bend 
Landfill for disposal as special waste. Soils contained ~ or associated with, 
drums or other containers that were found to be above hazardous waste action 
levels (Anomalies A-I, A-3 and A-5) were transported to Emelle, Alabama for 
disposition and consolidation, and subsequent incineration at Port Arthur, 
Texas. 

• Excavated asbestos material was disposed of as asbestos waste at the Voyager 
Landfill, Canyon, Minnesota. 

• The Quality Assurance Project Procedure (QAPP) outlined objectives for 
completeness, representativeness, and comparability of the analytical quality 
assurance objectives. These objectives are believed to have been met and all 
data concerning the Fridley Anomaly Bottom Information Samples is believed 
to be acceptable. 

Conclusion/Recommendations 

Fourteen anomalies identified in the Work Plan, plus one additional area 
encountered during field operations, were excavated. Drums were found in four of 
the largest "A" anomalies. All excavated anomalies contained scrap metal. Six of the 
fourteen anomalies contained construction debris, metal casting waste, tires, and 
concrete structures or rubble, in various quantities. No drums were found in any of 
the liB" anomalies. Therefore, based on section 1.3.2 of the Work Plan for Removal 

Action at the North Forty, Addendum February 21, 1996, the Navy's position is that 
the Removal Action in the NIROP North 40 is complete and that no further drum 
removal actions are warranted. 
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1 INTRODUcnON 

This report describes the removal actions performed in the area designated as the 
North 40 of The Naval Industrial Reserve Ordnance Plant (NIROP) Fridley, 
Minnesota, from April 22, 1996 to June 4, 1996. The Work Plan for Removal 
Action for North Forty, Addendum to Revision B, dated February 21, 1996 was 

. prepared by Morrison Knudsen Corporation (MK) for SOUTIIDIV, pursuant to the 
results of a geophysical investigation completed in June 1995. The results of the 
geophysical investigation were published in the report "Geophysical Investigation of 
the North 40 Site at NIROP Fridley, July 1995". 

The geophysical investigations consisted of electromagnetic measurements using the 
EM31, EM34 and EM61 instruments to obtain data on ground conductivity and 
locate areas containing buried debris. Results of the electromagnetic surveys clearly 
delineated areas containing metallic utilities, above and below ground structures, as 
well as anomalies suspected to contain buried drums. 

Based on the results of the geophysical investigations, 9 primary anomalous areas 
(A-1 through A-9) were identified as the most likely to contain drum-size metallic 
debris. These areas were excavated to determine the type of material buried and to 
remove any potential contaminating source. Five, of 42 smaller anomalies, (B-5, B-
11, B-12, B-28 and B-30) were excavated to determine the cause of the anomalies 
and investigate the possibility of drummed contaminants. Additionally, one area of 
concern was excavated, at the direction of the Minnesota State Pollution Control 
Agency (MPCA), in the approximate location of anomaly B-20, to investigate 
suspected contaminated soils. [MPCA letter dated May 16, 1996 (copy in Appendix 
G), and Drawing 1 - Anomaly Excavation Drawing]. 

1.1 SITE DESCRIPTION 

NIROP Fridley, is located near the Twin Cities of Minneapolis and St. Paul, 
Minnesota. The facility began producing Naval guns in 1941. The plant has 
diversified into the production of guided missile launching systems, various weaponry 
and electric power drive and control systems. The facility encompasses 83 acres of 
which 56 of those acres are under roof. The facility is presently operated by United 
Defense, limited Partnership. 
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The facility is located less than 1 mile south of Interstate 694 and approximately 
1,000 feet east of the Mississippi River. The site is located on a broad flat outwash 
terrace and is largely covered by pavement and buildings. The North 40 site is 
located in the northern sector of NIROP Fridley, between buildings 37 and 50, and 

encompasses approximately 22 acres. 

1.2 SITE HISTORY 

Historical aerial photographs of the North 40 show the area used by NIROP for 
storage of equipment, vehicles, manufacturing materials and containers, including 55-
gallon drums, from the mid 1940's to the late 1980's. It was also reported that debris 
and plant excess had been buried in the North 40 during this same period. 

Previous geophysical studies and remedial actions have been performed in the North 
40 during the past 10 years. Records indicate that the U.S. Army Corps of 
Engineers performed a drum removal action during 1983 and 1984 in which 43 
drums were excavated and removed. Baywest also performed a drum removal action 

in 1992, where 31 drums were excavated and removed. 
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2 QUALI1Y CONTROL 

Quality Control for the removal action associated with NIROP Fridley North 40, 
Delivery Order No. 0014, Statement of Work No. 015, Task 1, was carried out in two 
pnmary areas. 

• Work activities performed under the Quality Control Plan (QCP). 

• Sampling and analyses quality requirements performed under the Chemical Data 
Acquisition Plan (CDAP). 

2.1 QUALITY CONTROL PLAN 

The Quality Control Plan (QCP) was structured to implement the procedures 
necessary to maintain a consistently high level of quality in the drum removal and 
soil sampling activities performed. Consistency was achieved through the 
standardization and thorough documentation of field techniques and activities for 
each definable feature of the work. Records generated from analytical sampling 
activities are referred to as Quality Records and have been processed in accordance 
with the requirements of the QCP. 

The QCP integrated the Navy's Quality Control system of Three Phases of Control, 
Preparatory, Initial and Follow-up, which define a logical and systematic approach to 
assure the control of quality during the removal action work process. 

2.2 CHEMICAL DATA ACQUISmON PLAN 

Section ill of the Chemical Data Acquisition Plan (CDAP) established the precision, 
accuracy, representativeness, completeness and comparability requirements of 
environmental monitoring and measurement data associated with the requirements 
of this program. 

All Anomaly Bottom Information Samples (ABIS) were classified Contract 
Laboratory Program (CLP) Level QC or Level D, per NEESA 20.2-047B. All other 
analytical sampling at NIROP Fridley North 40 (drum samples, waste 
characterization, etc) was classified as Level E per NEESA 20.2-047.B 
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The CDAP also provided requirements for field sampling and testing, and provided 
the details for decontamination of sampling equipment, sample packaging and 
preservation, transportation, sample numbering, chain of custody and documentation 
requirements. EPA SW-846 Methods were used for the analytical protocol of this 
remedial action. Duplicate samples were used to develop estimates of accuracy and 
precision of the analytical data. 

2.3 DATA ASSESSMENT SUMMARY 

Fifty eight Disposal and Informational Samples taken for NIROP Fridley were 
analyzed for Volatiles, Semi-Volatiles, Phenols, Toxicity, Sulfate, Cyanide, Metals 
and PCB's. Four trip blanks were collected and analyzed to ensure the integrity of 
the sampling program and assist in the evaluation of storage and shipping conditions. 
Results of these field quality control samples did not indicate the presence of any 
target analytes above the reporting limits. 

Data has been reviewed to determine whether data quality objectives were met for 
the sampling and analytical programs. Most method blanks were free of target 
compounds above the reporting limits, although one soil method blank, which 
corresponded to the samples taken on May 13, 1996, contained Zinc at a low level. 
Corresponding samples were flagged appropriately. Surrogates were run for 
volatiles, semi-volatiles and PCB analyses; most surrogate recoveries were within 
acceptable ranges to meet the project data quality objectives. In cases where the 
surrogate recoveries did not meet lab criteria, the samples were rerun with similar 
results, indicating matrix interferences. 

Laboratory standard spikes had acceptable recoveries and acceptable precision 
between recoveries for most samples. Several volatile and semi-volatile results were 
slightly out of range, but in these instances the sample matrix spike and matrix spike 
duplicate (MS/MSD) results usually met the established acceptable criteria. For the 
seven batches of phenol analyses run, three sets of MS/MSDs had low recoveries. 
These runs had acceptable laboratory control spike recoveries, and all calibration 
was in control; it was suspected that matrix interferences occurred. MS/MSD 
precision and accuracy for metals met criteria established for the standard spike 
recoveries, except for Antimony, which often had slightly low recoveries. 
Corresponding samples were flagged accordingly. Of the ten batches of semi­
volatiles that were run, two batches had low recoveries for the acid surrogates and 
target analyte spikes, which were replicated when the samples were re-run. Since 
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the laboratory spike recoveries, as well as the calibration for these runs were in 
control, matrix interferences were indicated. All other matrix spike recoveries, as 
well as the precision between recoveries, were acceptable. 

The QAPP outlined objectives for completeness, representativeness, and 
comparability. These objectives are believed to have been met and all analytical 
9ata concerning the Fridley Removal Action is believed to be acceptable. 
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3 METHODOWGY 

The removal actions at the North 40 were performed using an observational 
approach based upon the results of the geophysical investigation conducted in June 
1995. The principal feature of the observational approach is the explicit recognition 
of uncertainty and the ability to deal with the uncertainty in a systematic manner to 
.reduce risk, project time and costs. The main advantage of this approach is that it 
allows the removal action to proceed based on current knowledge of site conditions 
without the need to collect additional site data and perform detailed design. 

3.1 FIELD PREPARATIONS 

Site preparatory work was the first physical activity on the site and involved the 
mobilization and staging of office trailers and equipment, utility installation, 
demarcation of work zones and screening the site for underground utilities. 

The original survey grid used to conduct the geophysical survey was duplicated and 
physically marked with lathe and flagging. The location of each anomaly was 
marked on the ground with marking paint prior to the onset of excavation 
operations. The electromagnetic target was also marked with an "x" to identify 
suspected positions of buried objects. 

As specified in the Health and Safety Plan, the work zone and access routes were 
established within the North 40 area. The configuration of specific exclusion areas 
and location of contamination reduction zones were developed one to two days prior 
to excavation operations, and implemented 12 to 24 hours prior to excavation 
operations. 

3.2 EXCAVATION OPERATIONS 

An exclusion zone was set up around each anomaly to minimize any accidental 
spread of hazardous substances by workers from the contaminated excavation. Soil 
within the anomalies was carefully excavated with a trackhoe until obstructions were 
encountered. The use of a metal detector for identifying suspected drums was not 
feasible due to the high content of scrap metal in the soil. When objects were 
encountered during the excavation, the trackhoe would proceed with extreme caution 
until the object could be identified. When drums were encountered, both the drum 
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and surrounding soil was excavated and placed in a designated staging area for 
investigation and dispositioning. Photographs of the excavations can be found in 
Appendix A 

Personnel working within the exclusion zone dressed in Level C, in accordance with 
the Health and Safety Plan, due to the unknown nature of the objects and materials 
being excavated. Level B PPE was used by personnel when sampling the contents of 
55-gallon drums. 

All excavated soils, both suspect and non-suspect, were stockpiled separately on 6-
mil polyethylene liner within the exclusion zone. Field screening of soils was 
performed using portable PID and FID analyzers. Soils determined to be suspect 
were covered with 6-mil polyethylene liner and bermed with clean soil while awaiting 
laboratory analytical results. 

3.3 FIELD VARIATIONS TO THE WORK PLAN 

The Work Plan anticipated that any drums containing solvents or Constituents of 
Concern would be intact, or at least not crushed. Only one drum was found intact 
with contents in the drum, twenty two other drums recovered were crushed and 
empty of all free liquids. These twenty two drums contained soil which was screened 
with a PID and an FID. In accordance with the Work Plan, if the PID and/or FID 
readings were zero then further testing was not warranted and the contents were 
assumed to not be a Constituent of Concern. The contents of all drums and 
containers were dispositioned as shown in Table 1 and Table 2. 

-
Asbestos containing material (ACM) in the form of transite panels, aircell, and 
mixed with paraffin sludge, was removed from anomaly A-4. The asbestos material 
was removed and disposed of by Envirobate Remediation Inc., a State of Minnesota 
approved asbestos contractor. 

3.4 RESTORATION 

After all anomalies were excavated and Anomaly Bottom Information Samples 
(ABIS) taken, non-suspect stockpiled soil was used to backfill respective excavations. 
All stockpiles of excavated soils that were considered suspect, due to their proximity 
to discovered drums or discolored soils, were sampled and analyzed for Constituents 
of Concern. The use of suspect soils for backfill was predicated on the laboratory 
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analytical results. Approximately 10 cubic yards of suspect soil was determined to 
contain contaminants at low concentrations and were subsequently disposed of as 
special waste. Analytical test results for all other suspect soil samples indicated that 
constituents of concern were below detection levels. Therefore all suspect stockpiled 
soil, other than that disposed of as special waste, was used for backfill. Anomaly A-
2 was the only excavation which required imported backfill due to the removal of 
.metal casting waste and debris. All excavations were backfilled and compacted in 18 
inch lifts to 95% (minimum) relative density for structural fill areas and 85% 
(minimum) relative density in non-critical areas. See Appendix F for compaction 
testing results. 
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4.0 REMEDIATION/FINDINGS 

A total of twenty three (23) 55-gallon drums and 12 smaller containers were found in 
4 of the 15 excavated anomalies. All drums and containers were found within the 
top six feet of the ground surface. Drums containing hydrocarbon product, solvent, 
suspect material or contaminated soil were found in 3 of the 15 excavated anomalies. 
One additional anomaly contained drums which were determined to be non­
hazardous. 

• Anomaly A-1 yielded 1 drum containing contaminated soil and 6 drums 
determined to be non-hazardous. 

• Anomaly A-2 yielded 4 drums determined to be non-hazardous. 

• Anomaly A-3 yielded 1 drum containing hazardous waste, 7 drums containing 
contaminated soil, 1 drum determined to be non-hazardous, and 4 one-gallon 
containers which were determined to be non-hazardous. 

• Anomaly A-5 yielded 3 drums of contaminated soil and 8 quart-size containers 
containing ingredients such as brake fluid and paint thinner which were disposed 
of as hazardous waste. 

All contents from excavated drums and containers were screened with the PID and 
FID for constituents of concern. 10 drums and 4 containers, found to be clean by 
non-detection of the PID or FID, had their contents removed and were disposed of 
as scrap metal by the United Defense metal recycling program. Soils from these 10 
drums and 4 containers were placed in roll-offs for disposal as Special Waste. l The 
remaining 13 drums and 8 containers, with contents, that showed indications of 
contaminants were sampled for Hazardous Cataloging (Haz-Cat) and disposal 
analysis, and placed in steel or poly overpack drums for storage and transport. All 
13 drums and 8 containers were sent to Emelle, Alabama, for disposition and 
subsequent incineration at Port Arthur, Texas. Excavated soils surrounding 1 of the 
drums from anomaly A-3 was placed in 2 steel overpacks, due to high VOC reading 
during screening, and also sent to Port Arthur, Texas, via Emelle, Alabama. 

The excavation of anomaly A-4 encountered asbestos in the form of transite siding, 
aircell insulation and paraffin sludge. Approximately 12 cubic yards of asbestos 
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materials were containerized and removed from the site and disposed of at the 
Voyager Landfill, Canyon, Minnesota, a licensed asbestos disposal facility. 

Approximately 7,495 cubic yards of soil and debris were excavated from the North 
40. Of this, approximately 100 cubic yards of soil and debris, unsuitable for use as 
backfill, were disposed of at the Pine Bend Landfill, Minnesota, a special waste 
disposal facility. 

Six large concrete objects were discovered during anomaly excavations. A-2 
contained three solid concrete blocks, measuring approximately 6 feet on each side. 
B-12 contained a single reinforced concrete structure, measuring approximately 6 
feet wide by 8 feet deep. As the structure in B-12 was not fully excavated the third 
dimension is not known, however it is believed to be the abandoned base of a light 
tower. A-3 and A-4 each contained one cylindrical concrete gun mount.2 These 
were approximately 10 feet in diameter. As the gun mounts were not fully 
excavated, the length is not known. In all cases the concrete objects were too 
massive for removal, and therefore were reburied in place as directed by the MPCA 
Locations are noted on Drawing 2. Metal objects or debris were always found at or 
very near the "X", representing geophysical electromagnetic targets, during the 
excavation of the anomalies. 

Soil samples were collected by Morrison Knudsen from the bottom of each 
excavation after all drums and/or materials were removed and prior to backfilling. 
A minimum of two samples were collected from the bottom of each excavation and 
analyzed for VOC's, SVOC's, TOX/TOH, Phenolics, Total Cyanide, Sulfur and 
Metals. Soil samples were collected in the approximate center of each 1/2 or 1/3 
area comprising the bottom of the excavation. Analytical data from the Anomaly 
Bottom Information Samples (designated ABIS), taken from the bottom of each 
excavated anomaly, are tabulated and summarized in Table 4. As the ABIS were 
taken for informational purposes only, no remedial action was undertaken as a result 
of the ABIS analytical data. The laboratory analytical results may be found in 
Appendix E. 

Special Waste consisted of materials having volatiles indicated by PID or FlO, but having TCLP results 

below Hazardous Levels as mandated in 40 CFR 261. 

In Anomaly A-3 it should be noted that although 55-gallon drums were found in the anomaly they were 

not buried near, or physically associated with, the cona-ete gun mounL 
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5.0 CONCLUSION/RECOMMENDATIONS 

Based on how well the results of this removal action correlated with the prediction 
of the Geophysical Report (July 1995) the Navy and Morrison Knudsen believes that 
all targets capable of containing contaminants have been excavated. Buried drums 
were found in four of the nine "A" anomalies. Five of the most suspect "B" 
.anomalies were also excavated to determine the cause of the anomaly. Metal rubble 
was determined to be the targets of all the "B" Anomalies. No drums or containers 

were found in any of the "B" anomalies. 

Therefore, based on section 1.3.2 of the Work Plan for Removal Action at the North 
Forty, Addendum February 21, 1996, the Navy's position is that the Removal Action 
in the NIROP North 40 is complete and that no further drum removal actions are 

warranted. 
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ITEM 
DESIGNATION 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

D8 

D9 

D10 

NJROP Completion Report 
4324-0014 

ANOMALY 

A-1 

A-1 

A-1 

A-1 

A-1 

A-1 

A-l 

A-2 

A-2 

A-2 

TABLE 1 
DISPOSITION OF RECOVERED 55-GALLON DRUMS (D) 

ON-SITE OFF-SITE 
DESCRIPTION RE-PACKAGING DISPOSmON 

Open Top 55-gallon Drum Drum Emptied Drum to Scrap 
w/Soil Contents & Adjacent Soil to Metal 

(Soil Stockpile) SSl 

55-Gallon Drum w /Contents Drum and Contents to Emelle, Alabama 
Overpack D2 July 25, 1996 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) DP1 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SSl 

Empty 55-Gallon Drum None Drum to Scrap 
Metal 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SSl 

Empty 55- Gallon Drum None Drum to Scrap 
Metal 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SS8 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SS8 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SS8 

Table 1 - Page 12 

BASIS FOR 
DISPOSITION 

Drum Was Empty 
PID = 0 

PID Indicated 
Haz-Cat Indicated 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

SAMPLE 
NUMBERS 

See SSl 

FRI\A5-DISP2 

See SSl 

See DP1 

N/A 

See SSl 

N/A 

See SS8 

See SS8 

See SS8 
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ITEM 
DESIGNATION 

D11 

D12 

D13 

D14 

D15 

D16 

D17 

D18 

D19 

D20 

D21 

D22 

D23 

NIROP Completion RIpon 
4324-0014 

ANOMALY 

A-2 

A-5 

A-5 

A-5 

A-5 

A-3 

A-3 

A-3 

A-3 

A-3 

A-3 

A-3 

A-3 

DESCRIPTION 

55-gallon Drum w /Soil 

55-Gallon Drum w /Contents 

55-Gallon Drum w /Contents 
Adjacent Soils to SS3 & SS4 

55-Gallon Drum w /Contents 
Adjacent Soils to SS2 & SS4 

8 Quart Paint Cans 
w/Contents 

3O-gallon Container 
w/Contents 

55-gallon Drum w /Contents 

55-gallon Drum w/Contents 

55-gallon Drum w /Contents 

55-gallon Drum w /Contents 

Additional Soil From Around 
D20 

Additional Soil From Around 
D20 

55-gallon Drum w /Contents 

ON-SITE OFF-SITE 
RE-PACKAGING DISPOSITION 

Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SSB 

Drum and Contents to Emelle, Alabama 
Overpack D12 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D13 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D14 July 25, 1996 

Cans and Contents to Emelle, Alabama 
Overpack D15 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D16 July 25,1996 

Drum and Contents to Emelle, Alabama 
Overpack D17 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D18 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D19 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpacks D20, D21 & D22 July 25, 1996 

Overpacks D21 Emelle, Alabama 
July 25, 1996 

Overpacks D22 Emelle, Alabama 
July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D23 July 25, 1996 

Table 1 - Page 13 

BASIS FOR 
DI.SPOSITION 

Drum Was Empty 
PID = 0 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

SAMPLE 
NUMBERS 

See SS8 

FRI\A5-DISP3 

FRI\A5-DISP2 

FRI\A5-DISP2 

FRI\A5-DISP2 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 
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December 1996 



ITEM 
DESIGNATION 

D24 

D25 

D26 

D27 

D28 

NIROP Completion Report 
4324-0014 

ANOMALY 

A-3 

A-3 

A-3 

A-3 

AU 

ON-SITE 
DESCRIPTION RE-PACKAGING 

55-gallon Drum w /Contents Drum and Contents to 
Overpack D24 

55-gallon Drum w /Soil Drum and Soil to 
Overpack D25 

55-gallon Drum w/Contents Drum and Contents to 
Overpack D26 

4 Gallon Cans w /Soil Cans to Overpack D27 

PPE Overpack D28 

Table 1 - Page 14 

OFF-SITE 
DISPOSITION 

EmeUe, Alabama 
July 25, 1996 

Drum to Scrap 
Metal 

Soil to A-3 
Backfill 

EmeUe, Alabama 
July 25, 1996 

Cans to Scrap 
Metal 

Soil to A-3 
Backfill 

EmeUe, Alabama 
July 25, 1996 

BASIS FOR 
DISPOSITION 

PID Indicated 
Haz-Cat Indicated 

PID = 0 
Haz-Cat = 0 

PID Indicated 
Haz-Cat Indicated 

PID = 0 
Haz-Cat = 0 

N/A 

SAMPLE 
NUMBERS 

FRI\SA3-DISP4 

N/A 

FRI\SA3-DISP4 

N/A 

N/A 
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ITEM 
DESIGNATION 

SSl 

SS2 

SS3 

SS4 

SS5 

SS6 

SS7 

SSS 

NIROP Completion Report 
4324-0014 

ANOMALY 

A-1 

A-5 

A-5 

A-5 

A-5 

A-5 

A-5 

A-2 

TABLE 2 
DISPOSITION OF SOIL STOCKPILES (SS) 

ON-SITE OFF-SITE 
DESCRIPTION RE-PACKAGING DISPOSmON 

Soils From Inside and Soil Placed in Roll-Off Box Pine Bend 
Around Drums 01, 04 and Landfill 

D6 August 9, 1996 
: 

Soils From Inside and Soil Placed in Roll-Off Box Pine Bend 
Around Drum D14 Landfill 

August 9, 1996 

Soils From Inside and Soil Placed in Roll-Off Box Pine Bend 
Around Drum 013 Landfill 

August 9, 1996 

Soils From Inside and Soil Placed in Roll-Off Box Pine Bend 
Around Drums 013 and D14 Landfill 

August 9, 1996 

A-5 Excavation Stockpile None Soil Returned to 
Sample Split with MPCA Anomaly A-5 

Soils From Inside and Soil Placed in Roll-Off Box Pine Bend 
Around Drum 015 Landfill 

August 9, 1996 

A-5 Excavation Stockpile None Soil Returned to 
Sample Split with MPCA Anomaly A-5 

Soils From Inside and None Soil Returned to 
Around Drums 08, 09, 010, Anomaly A-2 

and 011 

Table 2 - Page 15 

BASIS FOR 
DISPOSmON 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat = 0 
Analysis = 0 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat = 0 
Analysis = 0 

PID = 0 
Haz-Cat = 0 

SAMPLE 
NUMBERS 

FRI\A1-SS-DISP 
FRI\SA1-DISP2 

FRI\A5-SS-DISP2 

FRI\A5-SS-DISP 

FRI\A5-SS-DISP 

FRI\SA5-SCS-33 
FRI\SA5-SCS-36 

FRI\A5-SS-DISP 

FRI\SA5-SCS-32 
FRI\SA5-SCS-34 

N/A 
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ITEM 
DESIGNATION 

SS9 

SSlO 

SSll 

NIROP Completion &port 
4324-0014 

ANOMALY 

A-5 

A-3 

A-3 

ON-SITE 
DESCRIPTION RE-PACKAGING 

A-5 Excavation Stockpile None 
Sample Split with MPCA 

Soils From Around Soil placed in Stockpile SSll 
Drum D15 

Soils From Inside and Soil Placed in Roll-Off Box 
Around Drums D16, D17, 

D18 and SSlO Contents 

Table 2 - Page 16 

OFF-SITE 
DISPOSITION 

Soil Returned to 
Anomaly A-5 

See SSll 

Pine Bend 
Landfill 

August 9, 1996 

BASIS FOR 
DispoSmON 

PID = 0 
Haz-Cat Indicated 

Analysis = 0 

N/A 

PIO = 0 
Haz-Cat Indicated 

SAMPLE 
NUMBERS 

FRI\S~-SCS-35 

N/A 

FRI\SA3-DISPI 
FRI\SA3-DISP5 
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ITEM 
DESIGNATION 

DPI 

DP2 

DP3 

DP4 

DP5 

DP6 

N/A 

NIROP completion Report 
4324-00U 

ANOMALY 

A-I 

A-I 

A-5 

A-2 

A-3 

A-4 

ALL 

DESCRIPTION 

Soils and Debris from 
Inside and Around Drums 

01 and 03 

Rooftng Tar, Wood Scrap 
and General Debris 

8 Empty Cans and 
Adjacent Soil 

Metal Casting Waste 
and Metal Debris 

19 Tires 

Steel Vat with Asbestos 
Sludge 

18.28 Tons of Recovered 
Metal Materials 

TABLE 3 
DISPOSITION OF DEBRIS (DP) 

ON-SITE OFF-SITE 
RE-PACKAGING DISPOSITION 

Materials Placed in Pine Bend 
Roll-Off Box Landfill 

August 9, 1996 

Materials Placed in Pine Bend 
Roll-Off Box Landfill 

June 4, 1996 

Repackaged as D15 Emelle, Alabama 
Incineration 

Materials Placed in Pine Bend 
3 Roll-Off Boxes Landfill 

August 8 and 9, 
1996 

Secured to Pallets Recycled Through 
United Defense 

Asbestos Removed by Asbestos 
EnviroBate Materials to 

Voyager Landtill 
Vat to Scrap Metal Canyon, MN. 

Material Placed in Recycled Through 
. Roll-Off Boxes United Defense 

Table 3 - Page 17 

BASIS FOR 
DISPOSmON 

PID = 0 
Haz-Cat = 0 

PID = 0 
Haz-Cat = 0 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat = 0 

PID = 0 

PID = 0 
Haz-Cat Indicated 

PID = 0 

SAMPLE 
NUMBERS 

FRI\AI-SS-DISP 

N/A 

See 015 

FRI\SA2-DISP2 

N/A 

N/A 

N/A 
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TABLE 4 
Anomaly Bottom Information Sample (ABIS) Summary 

Data Qualifiers: 

H Indicates at least one species was detected above the quantitation limit. Ifmore than one species were detected, the reported values are shown in the footnotes. This qualifier only applies to the organic analyses. 
V Indicates compound was analyzed for but not detected. 

J Indicates an estimated value waS detected below the quantitation limit. Estimated \alues are shown in the footnotes for the detected species. This qualifier applies only to the organic analyses. 

B Indicates a reported value was obtained from a reading that was less than the Contract Required Detection Limit but greater than or equal to the Instrument Detection Limit. This qualifier only applies to the inorganic analyses. 

Sample No. 

SAI-SCS-OI 

SAI-SCS-02 

SAI-SCS-03 
SB28-SCS-04 

SB28-SCS-05 

SB30-SCS-06 

SB30-SCS-07 
SA 1 0-SCS-08 

SA7-SCS-09 

SA7-SCS-IO 

SA8-SCS-ll 

SA8-SCS-12 

SA8-SCS-13 

SB5-SCS-14 
SB5-SCS-15 

SBII-SCS-16 

SBll-SCS~7 

SB 12-SCS-18 

SB 12-SCS-19 

SA I 0-SCS-20 

SA6-SCS-21 

SA6-SCS-22 

SA5-SCS-23 

SA5-SCS-24 

SA5-SCS-25 

SAIO-SCS-26 

SA2-SCS-27 

SA2-SCS-28 

SA2-SCS-29 

SA9-SCS-30 

SA9-SCS-31 

SB20-SCS-37 

SB20-SCS-38 

SA3-SCS-40 

NIROP r",111 Report 
4J24-0014 

Location Description 

Al Middle of excavation 
Al West end 

Al East end 
B28 South end 
B28 North end 
B30 North end 

B30 South end 
Al Dup. ofSAI-SCS~OI 

A7 West end 
A7 East end 

A8 East end 
A8 113 in from east end 

A8 West end 

B5 South end 
B5 North end 
Bll South end 
Bll North end 
BI2 East end 

BI2 West end 

BI2 Dup. of SB 12-SCS-19 

A6 East end 

A6 West end 

A5 East end 

A5 1/3 in from east end 

A5 West end 

AS Dup. of SA5-SCS-24 

A2 SEQuadrant 

A2 East end 

A2 West end 

A9 West end 

A9 East end 
B20 East end 
B20 West end 

~ East end 

VOCs SVOCs 

Ilglkg Ilglkg 

V V JI 

U V 

U U J2 

U U 
U V 
U U 

U vi 
U V 
U U 
U V 

U uf 
U U 
U U 

U U J5 

U U 
U U 
U U 
U V 

U U J6 

U J7 U J8 

ut U 

U H
IO U JII (see note 10) 

U JI2 U 
HI3 U JI4 13 U 

U JI5 V JI6 

U U 
U V 

U JI7 U 
U JI8 U 

V U 
U U 
U U 
U U 

HI9 U J20 1I0 U 

-
TOHffOX Phenolics Cyanid~ Sulfer 

(fotal:. (Sulfate) 

mglkg mglkg mg/kg mg/kg 

V V V 475 

U U U 2,090 

U U V 1,100 

12.5 U U 291 

U U U 194 

U U V 669 

u u U 690 

U U U 854 

U U U 8.53 

U U U 5.65 

u u u 14 

U U U 6.71 

U U U 8.4 

U U U 6.29 

14.3 U B 0.14 10.5 

U U U 6.75 

U U U 6.17 

U U U 5.83 

U U B 0.13 9.98 

U U U 6.59 

U U U 4.14 

U U B 0.16 15.5 

U U V 518 

U U U 844 -
U U U 676 

U U U 629 

U U U 1,820 --
U U U 1,010 

U U U 216 

U U U 74 

U V U 106 

U U V 59.3 

U U V 247 

U U B 0.16 497 

1i1l1te 4 - Pagel & 

Analyses 
Metals 

Antimony Barium Cadmium Chromium Copper Lead 
mg/kg mglkg mglkg mg/kg mgng mglkg . 

V 8.4 B 0.08 9.1 4.1 B 1.2 
V 8.4 B 0.06 5.2 2.8 1l.8 

V 65.9 B 0.31 11.6 l7.0 23.2 .. 
U 5.7 B 0.07 2.3 B 2.1 B 1.6 

U 7.1 B 0.07 8.0 1.1.4 B 1.2 
V 4.2 V 4.6 B 2.0 B 0.99 

V 6.4 V 3.8 B 2.6 B 2.1 

V 6.1 B 0.04 4.8 B 2.5 B 1.1 
V 1l.8 B 0.05 4.0 B 1.7 1.2 

V 8.6 U 5.1 3.2 2.5 

U 3.0 U 3.1 B 1.8 0.93 
B 0.31 3.8 B 0.06 4.0 2.4 1.4 

U 4.2 B 0.05 4.0 B 1.8 1.1 

V 5.5 U 4.3 2.5 1.5 
U 7.5 U 5.3 B 2.2 1.5 
U 3.3 U 3.8 B 1.6 0.91 

V 8.6 B 0.04 5.6 2.6 1.4 

U 6.0 B 0.04 5.1 3.3 1.3 

U 15.6 B 0.08 5.6 7.3 11.3 

B 0.55 14.9 B 0.11 6.9 8.3 16.3 

U 6.9 B 0.04 4.2 2.4 1.3 

U 26.2 B 0.22 8.2 292 20.4 

U 7.4 B 0.07 8.0 4.8 B 2.1 

U 5.7 B 0.06 8.9 4.1 B 1.5 

V 5.4 B 0.07 7.3 3.9 B 1.7 

U 7.4 B 0.06 11.2 4.8 B 1.5 

V 3.9 B 0.08 5.0 3.7 B 1.6 

U 11.2 B 0.10 6.2 7.4 B 2.4 . 
U 5.2 U 4.3 B 2.5 B 1.2 

U 151 B 0.13 5.7 2.9 B 2.0 

U 261 B 0.08 5.4 3.4 B 2.0 

V 4.0 B 0.05 3.0 B 1.3 B l.l 
U 10.4 B 0.04 3.5 8.1 B 1.5 

V 10.8 B 0.39 4.5 3.5 B 4.3 

Mercury Nickel 
mglkg mglkg 

V 10 
U 6.0 

U 16.6 
U 12.2 
U 10.2 

0.04 5.6 

U 5.1 
U 5.9 
U 5.7 
U 4.3 

U B 4.0 
U 5.7 
U 4.8 

U 5.6 
U 4.5 
U 4.6 
U 6.4 
U 6.2 

U 6.1 

U 7.5 

U 5.6 

U 14.7 

U 10.0 

U 8.7 

U 7.6 

U 10.9 
U 9.1 

U 11.4 

U 5.8 
U 9.8 

U 8.9 

U B 3.5 

U 9.9 

U 6.0 

Silver 

mglkg 

U 
U 

U 
U 
U 
V 

U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 

U 

U 

U 

U 

U 

U 

U 
U 
U 

U 

U 
U 
U 

U 
U 

U 

Zinc 

mg/kg 

12.0 

9.4 

37.6 
8.1 

12.3 
6.9 

8.1 

8.4 
9.3 

11.1 

8.3 

8.2 
8.0 

8.2 

7.8 
7.3 

9.9 
. 10.3 

20.3 

21.1 

12.2 

53.2 

11.3 

9.1 

10.6 

11.9 

7.5 

14.2 

8.4 

9.5 

10.9 

6.0 

11.7 

14.6 
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TABLE 4 
Anomaly Bottom Information Sample (ABIS) Summary 

Data Qualifiers: 

H Indicates at least one species was detected above the quantitation limit. If more thall one species were detected, the reported values are shown in the footnotes. This qualifier only applies to the organic analyses. 
U Indicates compound was analyz~d for but not detected. 

J Indicates an estimated value was detected below the quantitation limit. Estimated values are shown in the footnotes for the detected species. This qualifier applies only to the organic analyses. 
B Indicates a reported value was obtained from a reading that was less than the Contract Required Detection Limit but greater than or equal to the Instrument Detection Limit. This qualifier only applies to the inorganic analyses . 

. 
Sample No. Location Description Analyses 

VOCs SVOCs TOurrox Phenolics Cyanide Sulfer Metals 

J.lglkg J.lg/kg 

SA 1 0-SCS-41 AIO Dup. of SA5-SCS-40 H21 U (see note 21) U J22 

SA3-SCS-42 A3 West end UJ23 
U 

SA4-SCS-43 A4 East end U U J24 

SA4-SCS-44 A4 West end U U J25 

~ 

2 
SAl-SCS-Ol SVOCs estimated quantities in J.lglkg: Pyrene=27; Benzo(b)fluoranthene=24 

SAl-SCS-03 SVOCs estimated quantity in J.lglkg: Benzo(b)fluoranthene=29 

(Total) 
mglkg mglkg mg/kg 

U U U 

U U B O.IS 

U U U 

U U U 

(Sulfate) Antimony Barium Cadmium Chromium COPI·er 
mglkg mglkg mglkg mglkg mglkg mglkg 

592 U 15.1 B O.OS 6.3 6.9 

407 U 5.7 B 0.10 3.1 2.9 

735 U 12.7 U 3.9 B 2.3 

511 U 3.9 U 2.5 B 1.7 

3 

4 
SB3O-SCS-07 SVOCs estimated quantities in J.lg/kg: Pyrene=S2; Benzo(a)anthracene=39; Chrysene=47; Benzo(b)fluoranthene=47; Benzo(k)fluoranthene=45; Benzo(a)pyrene=36; Indeno(I,2,3-cd)pyrene=IS 

SA8-SCS-ll SVOCs estimated quantities in J.lg/kg: Pyrene=2S 

6 

7 

9 

SAS-SCS-14 SVOCs estimated quantity in J.lg/kg: 2-Chlorophenol=24; 4-Chloro-3-Methylphenol=20; Pentachlorophenol=30 

SB12-SCS-19 SVOCs estimated quantity in J.lglkg: Pyrene=31; Benzo(a)anthracene=22; Chrysene=29; Benzo(a)pyrene=22 

SAIO-SCS-20 VOCs estimated quantity in J.lg/kg: Trichloroethene=1 

SAIO-SCS-20 SVOCs estimated quantity in J.lglkg: Pyrene=65; Benzo(a)anthracene=36; Chrysene=39; Benzo(k)fluoranthene=32; Benzo(a)pyrene=2S; Indeno(1,2,3-cd)pyrene=22 

SA6-SCS-21 VOCs estimated quantities in J.lglkg: 1,2-Dichloroethene (total)=3; Trir.hloroethene=2 

Lead 
mglkg 

B 3.0 

B 1.5 

B 1.7 

B 0.S6 

10 SA6-SCS-22 Hits on VOCs were observed (in Ilglkg) for Pyrene=2100; Benzo(a)anthracene=920; Chrysene=1000; Benzo(b)fluoranthene=940; Benzo(k)fluoranthene=SOO; Benzo(~)pyrene=9S0; Indeno(I,2,:;-cd)pyrene=8S0 

11 SA6-SCS-22 SVOCs estimated quantity in Ilglkg: Acenaphthene=65; Carbazole=1 10; Dibenz(a,h)anthracene=260 

12 SAS-SCS-23 SVOCs estimated quantities in Ilglkg: 1,2-Dichloroethene (total)=2; Trichloroethene=2 

13 SA5-SCS-24 Hit on VOCs was observed for 1,2-Dichloroethene (total) = 13 Ilglkg. 

14 SA5-SCS-24 VOCs estimated quantity in Ilglkg: Trichloroethene=S 

IS SAS-SCS-2S VOCs estimated quantity in Ilglkg: 1,2-Dichloroethene (total)=3 

16 SA5-SCS-2S SVOCs estimated quantities in Ilglkg: Pyrene=30; Chrysene=22 

17 SA2-SCS-28 VOCs estimated quantity in Ilg/kg: Trichloroethene=3 

18 SA2-SCS-29 VOCs estimated quantity in Ilglkg: Trichloroethene=IO 

19 SAJ-SCS-40 Sample hit of VOCs was observed for Trichloroethene= 1 10 J.lg/kg. 

20 SAJ-SCS-40 VOCs estimated quantity in Ilglkg: 1,2-Dichloroethene(total)=9 

21 SAIO-SCS-41 Hits on VOCs were observed for 1,2-Dichloroethene(total)=14,000 Ilg/kg and Trichloroethene=96,000 Ilglkg 

22 SAIO-SCS-41 SVOCs estimated quantities in Ilg/kg: Pyrene=22; Benzo(b)fluoranthene=22 

23 SAJ-SCS-42 VOCs estimated quantity in Ilglkg: Trichloroethene=4 

Mercury Nickel 
mglkg mg/kg 

U 6.5 

U 5.S 

U B 3.7 

U 4.5 

24 SA4-SCS-43 SVOCs estimated quantities in Ilg/kg: Acenaphthene=23; Carbazole=25; Pyrene=330; Benzo(a)anthracene= 140; Chrysene= 190; Benzo(b )fluoranthene=240; Benzo(a)pyrene= 120; Indeno(I,2,3-cd)pyrene=S4; Dibenz(a,h)anthracene=20 

2S SA4-SCS-44 SVOCs estimated quantities in Ilglkg: Pyrene=23; Chrysene=18; Benzo(b)fluoranthene=25 
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Silver 
mg/kg 

U 

U 

U 

U 

Zinc 
mg/kg 

14.4 

9.9 

7.0 

5.5 
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6.0 ANOMALY SUMMARY 

The following is a summary of field data specific to each anomaly. The data outlines 
the specifics associated with the excavation, investigation, remediation and backfill of 
the 14 designated anomalies in the North 40 between April 22, 1996 and June 4, 
1996. 

6.1 ANOMALY A-I 

6.1.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 760 
E 1,170 

1,445 cubic yards 

Number of 55-Gallon Drums Excavated: 7 drums (6 empty & crushed, 1 
disposed as Haz-Waste) 

Other Materials Excavated: 

Imported Backfill Required: 

6.1.2 Excavation Summary 

Kegs of unused roofing tar, scrap metal and 
wood. 

o cubic yards 

Excavation of Anomaly A-I was started on April 22 and completed on April 25, 
1996. Of the seven (7) 55-gallon drums excavated, 6 were crushed and empty. The 
one remaining 55-gallon drum was placed in a Steel Overpack (AI D-2) and stored 
at the Temporary Storage Area (TSA). Haz-Cat results indicated traces of aliphatic 
and aromatic hydrocarbons (Appendix C). Full analysis fot disposal parameters 
were subsequently performed (Appendix D). 

Of the remaining materials excavated the wood debris and roofing tar was disposed 
of as construction waste, to the BFI Landfill at Pine Bend, Minnesota and the scrap 
metal (including emptied drums) was sent to the United Defense recycling facility. 
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After Anomaly A-I was excavated, three Ano~aly Bottom Information Samples were 
collected for historical record (Appendix E). Backfill was placed, and compacted to 

95% relative density, in 18 inch-thick lifts (Appendix F). 

6.1.3 Disposition of 55-Gallon Drums 

Drum Al D-2 was manifested and transported by Chemical Waste Management, 
Inc., to Emelle, Alabama, on July 25, 1996, then recertified and bulk-shipped to Port 

Arthur for incineration. 

6.2 ANOMALY A-2 

6.2.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 1,090 
E 1,280 

1,604 cubic yards 

Number of 55-Gallon Drums Excavated: 4 drums (All drums contained small 
amounts of soil but no liquid) 

Other Materials Excavated: 

Imported Backfill Required: 

6.2.2 Excavation Summary 

Scrap metal, broken concrete and construction 
waste, metal casting waste, metal casting ingots 

and grinding wheels. 

100 cubic yards 

Excavation of Anomaly A-2 was started on April 29 and completed on May 1, 
1996. Of the four (4) 55-gallon drums excavated, all were crushed and contained 
small amounts of soil. The soil was removed from the drums and tested 
(negative) with both a PID and FID for suspected contamination. The removed 
soil was determined to be clean and placed in the excavation stockpile for 

backfill. 
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3 concrete blocks, each measuring approximately 6-feet x 6-feet x 6-feet, were 
uncovered during the excavation but were too massive to be removed. These 
blocks were left in place and soil was backfilled and compacted in the excavation. 
(See Drawing 2; Anomaly Excavation Drawing.) 

Of the remaining materials excavated from A-2, the broken concrete and 
construction debris was disposed of as construction waste to the BFI Landfill at 
Pine Bend, Minnesota. The metal casting waste, metal casting ingots and 
grinding wheels were manifested and disposed as special waste, at the BFI 
Landfill at Pine Bend, Minnesota. The scrap metal was sent to the United 
Defense recycling facility. 

After Anomaly A-2 was excavated three Anomaly Bottom Information Samples 
were collected for historical record. (Appendix E) Backfill was placed, and 
compacted in 18 inch-thick lifts to 95% (minimum) relative density adjacent to 
the propane tank foundation, and 85% (minimum) relative density in non-critical 
areas (Appendix F). Approximately 100 cubic yards of clean imported fill was 
required to restore final grade to Anomaly A-2 due to the volume of material 
removed. 

6.2.3 Disposition of 55-Gallon Drums 

All 55-gallon drums sent as scrap metal to the United Defense recycling facility. 

6.3 ANOMALY.A-3 

6.3.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 770 
E 950 

698 cubic yards 

Number of 55-Gallon Drums Excavated: 9 drums (1 empty & crushed, 8 
Disposed as Haz-Waste) 
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Other Materials Excavated: 

Imported Backfill Required: 

6.3.2 Excavation Summary 

Concrete gun mount, roofing materials, tires 
and scrap metal 

o cubic yards 

Excavation of Anomaly A-3 was started and completed on May 15, 1996. Of the 
nine (9) 55-gallon drums excavated, all were intact and contained small amounts 
of oils, sludges, soil or debris. All of the 55-gallon drums were placed in a steel 
overpacks (A3 D-16 through D-27) and stored at the TSA Haz-Cat results 
indicated contaminants of concern for 7 of the 9 drums (Appendix C). Full 
analysis for disposal parameters were subsequently performed (Appendix D). 

During excavation of Anomaly A-3 the MPCA directed Morrison Knudsen to 
separate and stockpile approximately 130 cubic yards of suspect soil from the 
excavation. Subsequent Haz-Cat testing proved the soil free of contaminants. 

A concrete and steel gun mount, measuring approximately 100feet in diameter 
and 12-feet deep, was uncovered during the excavation but was too massive to be 
removed. The gun mount was backfilled and compacted in place. (See Drawing 
2; Anomaly Excavation Drawing.) The roofing materials were disposed as 
construction waste, at the BFI Landfill in Pine Bend, Minnesota, and the 19 tires 
and scrap metal were sent to the United Defense recycling facility. 

After Anomaly 1\-3 was excavated, two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed, in 18 
inch-thick lifts and compacted to 95% (minimum) relative density adjacent to the 
storm drain pipeline, and 85% (minimum) relative density in non-critical areas 
(Appendix F). 

6.3.3 Disposition of 55-Gallon Drums 

Drums A3 D-16 through A3 D-24 and Drum A3 D-26 were manifested and 
transported by Chemical Waste Management, Inc., to Emelle, Alabama, on July 
25, 1996, then certified and bulk-shipped to Port Arthur, Texas, for incineration. 
Note: A3 D-16 was an overpack drum containing a 30-gallon container. 
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Drums A3 D-25, A3 D-27 and 4 one-gallon containers: PID Screening and Haz­
Cat analysis indicated no contaminants of concern. Drums D-25 and D-27 were 
emptied of soil and sent to scrap metal. Soil was placed in Anomaly A-3 soil 
stockpile for backfill. 

6.4 ANOMALY A-4 

6.4.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 760 
E 840 

408 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: 

Imported Backfill Required: 

6.4.2 Excavation Summary 

Asbestos, industrial debris (paraffin vat), brick, 
scrap metal and construction debris. 

o cubic yards 

Excavation of Anomaly A-4 was started on May 10 and completed on May 20, 
1996. There were various metal plates, scrap metal, sections of metal pipe 
broken concrete and construction debris found in the excavation. All of the 
debris was disposed of as construction waste and the scrap metal was sent to the 
United Defense recycle facility. 

At a point approximately half-way through the excavation of anomaly A-4 
asbestos, in the form of transite siding, airceU insulation and paraffin sludge, was 
discovered. EnviroBate Remediation was subcontracted to contain, remove and 
dispose of the asbestos materials. 

A concrete and steel gun mount, measuring approximately lO-feet in diameter 
and 12-feet deep, was uncovered during the excavation but was too massive to be 
removed. The gun mount was backfilled and compacted in place. (See Drawing 
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2; Confirmation Soil Sample Locations.) 

After Anomaly A-4 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch­
thick lifts and compacted to 95% relative density adjacent to the storm drain 
pipeline, and 85% (minimum) relative density in non-critical areas (Appendix F). 

6.4.3 Disposition of 55-Gallon Drums 

None 

6.5 ANOMALY A-S 

6.5.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 990 
E 880 

673 cubic yards 

Number of 55-Gallon Drums Excavated: 3 drums and 8 quart cans total (All 
disposed as Haz-Waste) 

Other Materials Excavated: Scrap Metal. 

Imported Backfill Required: o cubic yards 

Excavation Summaty 

Excavation of Anomaly A-5 was started on May 2, 1996 and completed on May 6, 
1996. Of the three (3) 55-gallon drums and 8 quart cans excavated, all were 
intact and contained small amounts of solvents, oils, sludges, soil and debris. All 
of the 55-gallon drums and 8 quart cans were placed in a Steel Overpacks (AS D-
12 through D-24) and stored at the TSA Haz-Cat results indicated contaminants 
of concern (Appendix C). Full analysis for disposal parameters were 

subsequently performed. (Appendix D). 
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During excavation of Anomaly A-5 the MPCA directed Morrison Knudsen to 
separate and stockpile approximately 200 cubic yards of suspect soil from the 
excavation. Subsequent Haz-Cat testing proved the soil free of contaminants. 
MPCA also directed Morrison Knudsen to extend the excavation of Anomaly A-5 
to the east (See Anomaly B-20). 

After Anomaly A-5 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch­
thick lifts and compacted to 95% relative density (Appendix F). 

6.5.3 Disposition of 55-Gallon Drums 

Drums AS D-12 through AS D-15 were manifested and transported by Chemical 
Waste Management, Inc., to Emelle, Alabama, on July 25, 1996, then certified 
and bulk-shipped to Port Arthur, Texas, for incineration. 

6.6 ANOMALY A-6 

6.6.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 930 
E 780 

734 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.6.2 Excavation Summary 

Excavation of Anomaly A-6 was started and completed on May 6, 1996. There 
were 3 metal plates (approximately 2'x 2') and miscellaneous metal debris found 
in the excavation. All metal was sent to the United Defense recycle facility. 
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After Anomaly A-6 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch­

thick lifts and compacted to 95% relative density (Appendix F). 

6.6.3 Disposition of 55-Gallon Drums 

None 

6.7 ANOMALY A-7 

6.7.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 940 
E 470 

263 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.7.2 Excavation Summary 

Excavation of Anomaly A-7 was started and completed on May 7, 1996. There 
were 3 metal plates (approximately 3'x 5') and 2 sections of metal pipe 
(approximately 3' in length) found in the excavation. All metal was sent to the 

United Defense recycle facility. 

After Anomaly A-7 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch­

thick lifts and compacted to 95% relative density (Appendix F). 
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6.7.3 Disposition of 55-Gallon Drums 

None 

6.8 ANOMALY A-8 

6.8.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 880 
E470 

601 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.8.2 Excavation Summary 

Excavation of Anomaly A-8 was begun and completed on May 7, 1996. There 
were 21 metal plates in various shapes and sizes, and wood debris found in the 
excavation. All metal was sent to the United Defense recycle facility and the 
wood debris · .... as disposed as construction waste, to the BPI Landfill at Pinebend, 
MN. 

After Anomaly A-8 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch­
thick lifts and compacted to 95% relative density (Appendix F). 

6.8.3 Disposition of 55-Gallon Drums 

None 
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6.9 ANOMALY A-9 

6.9.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 640 
E 530 

189 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.9.2 Excavation Summary 

Excavation of Anomaly A-9 was begun and completed on May 9, 1996. There 
were 2 metal plates (approximately 2' x 3') found in the excavation. All metal 

was sent to the United Defense recycle facility. 

After Anomaly A-9 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch­
thick lifts and compacted to 90% relative density (Appendix F). 

6.9.3 Disposition of 55-Gallon Drums 

None 

6.10 ANOMALY 8-5 

6.10.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 
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Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.10.2 Excavation Summary 

Excavation of Anomaly B-5 was begun and completed on May 7, 1996. There 
were 4 metal plates of various sizes and a 3-foot section of I-beam found in the 
excavation. All metal was sent to the United Defense recycle facility. 

After Anomaly B-5 was excavated two Anomaly Bottom Information Samples 

were collected for historical record (Appendix E). Backfill was placed in 18 inch­

thick lifts and compacted to 95% relative density (Appendix F). 

6.10.3 Disposition of 55-Gallon Drums 

None 

6.11 ANOMALY 8-11 

6.11.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 770 
E 380 

142 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: 

Imported Backfill Required: 
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6.11.2 Excavation Summary 

Excavation of Anomaly B-ll was begun and completed on May 8, 1996. There 
were 2 metal plates (approximately 4' x 6') found in the excavation. All metal 

was sent to the United Defense recycle facility. 

After Anomaly B-ll was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch­
thick lifts and compacted to 95% relative density (Appendix F). 

6.11.3 Disposition of 55-Gallon Drums 

None 

6.12 ANOMALY 8-12 

6.12.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 790 
E 430 

479 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.12.2 Excavation Summary 

Excavation of Anomaly B-12 was started and completed on May 8, 1996. There 
were 2 metal plates (approximately 3' x 5'), and a solid reinforced concrete tower 
foundation, discovered during excavation. All metal was sent to the United 
Defense recycle facility. As the tower foundation was too massive to remove, it 
was backfilled and compacted in place. (See Drawing 2; Anomaly Excavation 

Drawing.) 
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After Anomaly B-12 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch­
thick lifts and compacted to 95% relative density (Appendix F). 

6.12.3 Disposition of 55-Gallon Drums 

None 

6.13 ANOMALY 8-20 

6.13.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 990 
E 920 

176 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: None 

Imported Backfill Required: o cubic yards 

6.13.2 Excavation Summary 

Anomaly B-20 was excavated as an extension of Anomaly A-5, at the direction of 
the MPCA, due to suspected soil contamination. Subsequent analysis proved the 
soil to be clean. No scrap metal or debris was found in the excavation. 

After Anomaly B-20 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch­
thick lifts and compacted to 95% relative density (Appendix F). 

6.13.3 Disposition of 55-Gallon Drums 

None 

NIROP Compkrioll RqJon 
4324-(}()14 32 

Revision 1 
December 1996 



APPENDIX I 

REVISED SESOll MODELING FOR OU2 



Minnesota Pollution Control Agency 

December 27, 1996 

CERTIFIED MAll.. 
RETURN RECEIPT REQUESTED 

Commanding Officer 
Southern Division 
Naval Facilities Engineering Command 
Attn.: Scott A. Glass. Code 18610 
P.O. Box 190010 
North Charleston. South Carolina 29419-9010 

RE: Naval Industrial Reserve Ordnance Plant Superfund Site 

Dear Mr. Glass: 

The Minnesota Pollution Control Agency (MPCA) staff has established new soil cleanup 
numbers for Operable Unit 2 (OU2) for the Naval Industrial Reserve Ordnance Plant 
(NIROP) Superfund site pursuant to the Federal Facility Agreement. dated 
March 27, 1991, between the MPCA, the U.S. Environmental Protection Agency (EPA), 
and the U.S. Navy (Navy). 

The soil cleanup numbers are found in Table 7 of Attachment I to this letter and were 
developed using the SESOn.. modeling software. 

As you are aware in the MPCA staff letter of July 26. 1996. the staff requested that the 
Navy delete sections of the OU3 Remedial Investigation/Feasibility Study Work Plan 
pertaining to the discussion of the MPCA staff soil cleanup model. This request was 
based upon the staff's belief that the former MPCA Soil Cleanup Model was outdated. 
The MPCA staff believes that the SESOn.. modeling software has generated soil cleanup 
numbers that better reflect conditions at the NIROP site. However. the cleanup numbers 
reflect actual site data for OU2 provided by RMT. Inc. on behalf of the Navy. This OU2 
data is of sufficient quality for development of valid cleanup numbers. 

520 Lafayette Rd. N.; St. PaUl. MN 55155-4194; (612) 296-6300 (voice); (612)282-5332 (TTY) 
Regional Offices: Duluth· Brainerd • Detroit Lakes • Marshall • Rochester 

Equal Opportunity Empoyer • Printed on recycled paper containing at least 10% fibers from paper recycled by 
consumers. 



Scott A. Glass 
Page 2 
December 27, 1996 

The MPCA staff recommends delaying development of aU3 vadose zone soil cleanup 
numbers based on leaching of contaminants to ground water until aU3 site soil data is 
available. 

If you have any questions regarding this letter, please me at (612) 296-7818. 

Sincerely, 

David N. Douglas 
Project Manager 
Response Unit I 
Site Response Section 
Ground Water and Solid Waste Division 

DND:lkk 

Enclosure 

cc: Joel Murphy, Navy (wi enclosure) 
Thomas Bloom. EPA (wi enclosure) 
Mark Perry, Brown & Root Environmental (wi enclosure) 



Attachment I 

Soil Cleanup Numbers for Operable Unit 2 
of the Naval Industrial Reserve Ordnance Plant 

Leaching Potential of Compounds from Naval Industrial Ordnance 
Plant Operable Unit 2 Soils 

Introduction 

This is a brief overview of the approach used to develop cleanup numbers for 
trichloroethylene (TCE), 1, 1, I-trichloroethane (TCA), tetrachloroethylene (PCE) and 
dichloroethylene (DCE) in the Operable Unit 2 (OU2) soils at Naval Industrial Reserve 
Ordnance Plant (NIROP). Soil type, chemical concentrations by depth, soil organic 
carbon concentrations by depth, and dilution values are briefly discussed and referenced. 
This is not intended as a detailed discussion of soil modeling, the SESOn.. model, or the 
derivations for model default values which are beyond the scope of this summary. 

The :MPCA staff recognizes that no model can yield numbers that are infallible in 
predicting the soil concentration of a compound that, once exceeded, will impact soil by 
leaching from the soil. However, because remedial decisions for a site rest largely on the 
risk contaminants in the soil pose to underlying ground water, it is imperative to adopt 
some modeling approach to develop realistic contaminant-specific cleanup numbers for the 
soil. We have adopted the SESOn.. model as a reasonable and necessary approach to the 
development of these numbers. In addition, a reasonable dilution term for the leachate is 
incorporated that is representative of aquifer conditions while protecting ground water as 
a resource. 

The SESOn.. model is based on an adsorption-desorption understanding of contaminant 
transport in the subsurface soil (CI=Cs*Kd, where CI is the leachate concentration, Cs is 
the chemical concentration in soil, and Kd is the chemical specific adsorption constant), 
and accommodates data representative of four layers, with the option of further dividing 
each layer into ten sub layers. The model considers chemical concentration, organic matter 
(each by sublayer), soil type, hydrologic data (site specific) partitioning coefficients, 
Henry's constant, biodegradation rates, volatility, and other chemical data to predict 
leachate concentrations exiting from each sublayer. Our primary concern is with the 
leachate emanating from the lowest sublayer that enters the groundwater. Hydrologic 
data and details concerning the calibration of the model with regional climatic data, though 
available for review, is beyond the scope of this summary. Information on details 
concerning the SESOn.. model can be found elsewhere (1). 
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The dilution tenn, or dilution ancnuation factor (DAF), is based upon site specific aquifer 
hydraulic conductivity, ground water gradient, depth of mixing in the ground water, the 
length of the contaminated source area, and the rate of hydraulic infiltration to the aquifer. 
Each of these values is discussed in the section below. The DAF term is used in 
conjunction with the leachate concentration predicted by SESOn. to derive a soil cleanup 
number for the site. 

Discussion of Chemial and Site Specifie Values used in the SESOIL Leaching 
Model 

Soil data for the model was taken from the Remedial Investigation (RI) for the OU2 soils 
unit for NIROP (2). Soil samples were collected at roughly two foot intervals to ground 
water, resulting in depth profiles for TCE, TCA, PCE, and DeE, as well as for organic 
carbon. In addition, detailed soil boring logs are available that provide soil characteristics 
necessazy for modeling. The hydraulic conductivity, hydraulic gradient, and source area 
length data were also obtained from the RI report. Other compound specific data, such as 
molecular weight,. Henry' s constant, and partitioning constants are found in supporting 
literature (3). 

No biodegradation is assumed in these modeling efforts. Although certain rates can be 
assumed for simple aromatic compounds (most notably BTEX), chlorinated aliphatic 
compounds are more recalcitrant. Therefore, biodegradation is assumed to be zero unless 
site-specific microcosm data indicates otherwise. 

Table 1 shows· the maximum concentrations ofTCE, TCA, PCE, and DCE (COCs) found 
by depth in the OU2 soils. It is important to note that these concentrations are not 
represemative of one soil boring at the site, but are a compilation of the highest 
concentrations found by depth interval from the data. Though the results are not based on 
modeling the maximum values, it is useful to compare the results of the modeling with 
these numbers to gain perspective on how site conditions compare to the model derived 
cleanup numbers. 

Table 2 shows the average concentrations of the COCs by depth in the OU2 soils, and is 
the data used in the modeling effort. A3 in Table 1, these are not representative ofa single 
boring at the site. Figure 1 graphically represents the average concentration of the cacs 
as a function of depth for the om soils. 

As outlined above, SESOll. uses site-specific soil data in layers. Table 3 includes the data 
for the COC and total organic carbon (TOC) concentrations that were used in each of the 
four broad layers. These layers were defined by grouping similar Toe concentrations: 
layer I, with the highest'TOC value of9918 parts per million (ppm) from one-three feet; 
layer 2, with the roughly similar 6143 and 4658 ppm values from three-eight feet; layer 3, 
with TOC concentrations of3086 and 2209 ppm from eight-twelve feet; and the remaining 
fourth layer defined from 13-20 feet. Table 3 also lists the corresponding COC data by 



depth (taken from Table 2). Each of these layers was further divided into ten sub layers as 
detailed in Table 4. (This data also appears in the data output file in Attachment 1, but is 
repeated in Table 4 for clarity.) Attachment 1 gives greater detail on particular data, 
including soil density, soil porosity values, COC solubility, diffusion coefficients, 
molecular weight, Henry's constants, and Koc values. 

Soil boring logs indicate that the soil in OU2 is a coarse to silty poorly graded sand. The 
logs indicate the presence of clay in certain borings, but is intennittent in occurrence. The 
model was therefore run with data corresponding to a sandy soil. 

The model runs simulated leaching over 25 years with a resolution of one month intervals. 
The leachate concentrations at the lowest soil sublayer as a function of time appear in 
Table 5, and plotted graphically against time in Figures 2 and 3. These data are plotted 
against time in Figure 2. Figure 3 plots PCE leachate alone against time on a different 
ordinate scale to give greater resolution to this COC leachate. The highest leachate 
concentration (Csi, shown at the top of Table 5) predicted over the 25 year simulation is 
carried forward in the development of the soil cleanup number. 

Because the concentration of the leachate at the lowest soil layer is not indicative of the 
ground water concentration of that COC, a dilution term for the leachate has been 
factored into the leachate concentration. From the RI report, hydraulic conductivity for 
the shallow ground water was estimated at 6.62256xl05 cmlyear, and the hydraulic 
gradient estimated at 5xlO"'" ftlft. There is no data on the thickness of the shallow ground 
water unit at OU2. Recent seismic imaging data suggest that the ground water at 20 feet 
is in contact with the Prairie du Chien ground water. However, we have adopted a zone 
of mixing for the ground water at 12.5 feet, which is the default that is used in the 
calculation of the DAF term here. The infiltration rate to the ground water from the soil is 
16.7 em/year, based on climatological data and hydrological calibration of the model. The 
allowable zone of mixing is confined to the vertical boundaries of the source area (source 
area A), estimated at 2.4384 xl04 cm. The calculation of the DAF term is therefore 
estimated at 1.3 (Table 6). 

To obtain an estimate ofCOC soil concentrations that will not result in the degradation of 
ground water above the Health Risk Limit (HRL), the ratio of the Csi to a representative 
present concentration of COC in the soil column (Csj) is found, then multiplied by the 
HRL: 

(CsiICsj)*HRL = estimated soil cleanup number 

Csfwas estimated by vertically averaging the values in Table 2 for each COCo Table 7 
lists each of these values per COC, with the corresponding soil cleanup number appearing 
at the bottom of the table. 



Table 1. Maximum concentrations of 
trichloroethylene, tetrachloroethylene, 

dichloroethylene, and trichloroethane found in OU2 
soil by depth.· 

Soil TeE peE TeA DeE 
Depth (ft) (ppb) (ppb) (ppb) (ppb) 

3 37 3 2 3 
5 110 9 9 32 
8 6300 500 14000 62000 

10 54000 130 0 0 
12 15 3 0 8 
15 45 2 0 0 
18 28 110 0 9 
20 220 9 0 69 
22 230 39 0 130 
24 57 25 1 19 

* Data from: Remedial Investigation Report for the Soils 
Operable Unit at the Naval Industrial Ordnance Plant, 

September, 1993. Appendix E. 



Table 2. Average concentrations of trichloroethylene, 
tetrachloroethylene, dichloroethylene, and 

trichloroethane in OU2 soil by depth. * 

Soil Depth TeE peE TeA DeE 
(tt) (ppb) (ppb) (ppb) (ppb) 
3 21 3 2 3 
5 55 7 8 32 
8 4539 62 3508 12828 
10 6858 36 0 0 
12 5 2 0 8 
15 13 2 0 0 
18 7 39 0 6 
20 1.5 6 0 69 
22 39 10 0 35 
24 24 9 0 10 

• Derived from data in: Remedial Investigation Report for 
the Soils Operable Unit at the Naval Industrial Ordnance 

Plant, September, 1993. Appendix E. 



Table 3. Model input values according to depth and model layer for total organic carbon (TOC) and 
concentrations of TCE, PCE, TCA, and DCE. 

Model TCE PCE TCA DCE 
Layer· Depth TOC (ppm) (ppb) (ppb) (ppb) (ppb) 

Layer 
thickness Soil 

(ft) (cm) (cm) Conc. Ave. Fraction TCE (ppb) PCE (ppb TCA (ppb DCE (ppb) 

1 1-3 0-91 91 9918 9918 1.00 21 3 2 3 

2 3-5 91-152 154 6143 5400 0.54 55 7 8 32 
5-8 152-244 4658 4513 62 3508 12828 

3 8-10 244-305 122 3086 2674 0.26 6858 36 0 0 
10-12 305-366 2209 5 2 0 8 

4 13-15 366-457 244 1377 2293 0.23 13 2 0 0 
16-18 366-548 3842 7 39 0 6 
18-20·· 548-610 1660 1.5 6 0 69 

.. 
* Each of the four layers are further subdiVided mto ten sublayers for modellmg puprposes. See SESOIL model mput sheets 

for specific values entered per sublayer. 
•• Water table assumed at 20 ft. 



Table 4. 

Layer Sublayer COC Fraction TOe· 
(in ppb) 

TCE peE TCA DeE 

1 21 3 2 3 1.0 

2 21 3 2 3 
3 21 3 2 3 
4 21 3 2 3 
5 21 3 2 3 
6 21 3 2 3 
7 21 3 2 3 
8 21 3 2 3 
9 21 3 2 3 
10 21 3 2 3 

2 1 55 7 8 32 0.54 
2 55 7 8 32 
3 55 7 8 32 
4 55 7 8 32 
5 55 7 8 32 
6 4513 62 3508 12828 
7 4513 62 3508 12828 
8 4513 62 3508 12828 
9 4513 62 3508 12828 
10 4513 62 3508 12828 

3 I 6858 36 0 0 0.26 
2 6858 36 0 0 
3 6858 36 0 0 
4 6858 36 0 0 
5 6858 36 0 0 
6 5 2 0 8 
7 5 2 0 8 
8 5 2 0 8 
9 5 2 0 8 
10 5 2 0 8 

4 I 13 2 0 0 0.23 
2 13 2 0 0 
3 13 2 0 0 
4 7 39 0 6 
5 7 39 0 '6 
6 7 39 0 6 
7 1.5 6 0 69 
8 1.5 6 0 69 
9 1.5 6 0 69 
10 1.5 6 0 69 

• Sesoil utilizes Toe data as a fraction of the maximum value found in the soil. Thus, layer 1 has a value 
of 1.0, layer 2 a value of 9918/5400, or 0.54, and so on. 
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Table 5. SESOIL model results: leachate entering ground water versus time. 
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4 7 43 1.15E-02 2.49E-04 9. 37E-02 O.OOE+OO 
4 8 44 1.07E-02 2.27E-04 8.9SE-02 O.OOE+OO 
4 9 45 1.00E-02 2.08E-04 8.53E-02 O.OOE+OO 
4 10 46 9.34E-03 1.89E-04 8. 12E-02 O.OOE+OO 
4 11 47 8.S7E-03 1.72E-04 7.S7E-02 O.OOE+OO 
4 12 48 7.97E-03 1.54E-04 7.21E-02 O.OOE+OO 
5 1 49 7.27E-03 1.37E-04 S.S7E-02 O.OOE+OO 
5 2 50 S.S7E-03 1.25E-04 S.11E-02 O.OOE+OO 
5 3 51 6.08E-03 1.10E-04 5. 73E-02 O.OOE+OO 
5 4 52 5.55E-03 9.81E-05 5. 34E-02 O.OOE+OO 
5 5 53 5.03E-03 8.S2E-05 4. 97E-02 O.OOE+OO 
5 6 54 4.70E-03 8.23E-05 4.50E-02 O.OOE+OO 
5 7 55 4.43E-03 7.44E-05 4. 44E-02 O.OOE+OO 
5 8 56 4. 14E-03 6.78E-05 4.24E-02 O.OOE+OO 
5 9 57 3.8SE-03 S.20E-05 4.04E-02 O.OOE+OO 
5 10 58 3.60E-03 5.S5E-05 3. 84E-02 O.OOE+OO 
5 11 59 3.34E-03 5.12E-05 3.63E-02 O.OOE+OO 
5 12 60 3.07E-03 4.58E-05 3.41E-02 O.OOE+OO 
6 1 61 2.80E-03 4.10E-05 3.15E-02 O.OOE+OO 
6 2 62 2. 56E-03 3.72E-05 2.89E-02 O.OOE+OO 
6 3 63 2.34E-03 3.29E-05 2.71E-02 O.OOE+OO 
6 4 64 2. 14E-03 2. 93E-05 2. 53E-02 O.OOE+OO 
6 5 65 1.93E-03 2.57E-05 2.35E-02 O.OOE+OO 
6 6 66 1.81E-03 2.45E-05 2. 13E-02 O.OOE+OO 
6 7 67 1.70E-03 2.22E-05 2.10E-02 O.OOE+OO 
6 8 68 1.59E-03 2.02E-05 2.00E-02 O.OOE+OO 
6 9 69 1.49E-03 1.85E-05 1.91E-02 O.OOE+OO 
6 10 70 1.38E-03 1.68E-05 1.81E-02 O.OOE+OO 
6 11 71 1.2BE-03 1.53E-05 1.71E-02 O.OOE+OO 
6 12 72 1.18E-03 1.37E-05 1.61E-02 O.OOE+OO 
7 1 73 1.0BE-03 1.22E-05 1.49E-02 O.OOE+OO 
7 2 74 9.86E-04 1.11E-05 1.3SE-02 O.OOE+OO 
7 3 75 9.00E-04 9.79E-OS 1.28E-02 O.OOE+OO 
7 4 76 8.21E-04 8.70E-OS 1.19E-02 O.OOE+OO 
7 5 77 7.43E-04 7. 64 E-06 1.11E-02 O.OOE+OO 
7 6 78 S.95E-04 7.29E-06 1.01E-02 O.OOE+OO 
7 7 79 S.55E-04 S.59E-OS 9.91E-03 O.OOE+OO 
7 8 80 6. 12E-04 S.OOE-06 9.4SE-03 O.OOE+OO 
7 9 81 5.71E-04 5.49E-OS 9.01E-03 O.OOE+OO 
7 10 82 5. 32E-04 4. 99E-06 8.57E-03 O.OOE+OO 
7 11 83 4.93E-04 4. 52E-OS 8.09E-03 O.OOE+OO 
7 12 84 4.53E-04 4.04E-06 7.60E-03 O.OOE+OO 
8 1 85 4. 14E-04 3.S1E-06 7.04E-03 O.OOE+OO 
8 2 86 3.79E-04 3.28E-06 S.44E-03 O.OOE+OO 
8 3 87 3.4SE-04 2.89E-OS S.05E-03 O.OOE+OO 
8 4 88 3.1SE-04 2. 57E-06 5.64E-03 O.OOE+OO 
8 5 89 2.86E-04 2.25E-OS 5.24E-03 O.OOE+OO 
8 6 90 2.67E-04 2.15E-06 4.75E-03 O.OOE+OO 
8 7 91 2.52E-04 1.94E-06 4.S8E-03 O.OOE+OO 
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8 8 92 2.3SE-04 1.76E-06 4.47E-03 O.OOE+OO 
8 9 93 2.20E-04 1.61E-06 4.26E-03 O.OOE+OO 
8 10 94 2.0SE-04 1.46E-06 4.0SE-03 O.OOE+OO 
8 11 95 1.90E-04 1.32E-06 3.B2E-03 O.OOE+OO 
8 12 96 1.74E-04 1.1BE-06 3.S9E-03 O.OOE+OO 
9 1 97 1.S9E-04 1.0SE-06 3.33E-03 O.OOE+OO 
9 2 98 1.46E-04 9.S1E-07 3.0SE-03 O.OOE+OO 
9 3 99 1.33E-04 8. 36E-07 2.B6E-03 O.OOE+OO 
9 4 100 1.21E-04 7.39E-07 2.66E-03 O.OOE+OO 
9 5 101 1.10E-04 6.4SE-07 2.48E-03 O.OOE+OO 
9 6 102 1.03E-04 6.11E-07 2.2SE-03 O.OOE+OO 
9 7 103 9.6BE-OS S.49E-07 2.21E-03 O.OOE+OO 
9 8 104 9.04E-OS 4.9SE-07 2.11E-03 O.OOE+OO 
9 9 105 8.44E-OS 4.49E-07 2.01E-03 O.OOE+OO 
9 10 106 7.B6E-OS 4.04E-07 1.91E-03 O.OOE+OO 
9 11 107 7.29E-OS 3.62E-07 1.81E-03 O.OOE+OO 
9 12 108 6.69E-OS 3.20E-07 1.70E-03 O.OOE+OO 

10 1 109 6.11E-OS 2.B3E-07 1.S7E-03 O.OOE+OO 
10 2 110 S.60E-OS 2.S1E-07 1.44E-03 O.OOE+OO 
10 3 111 S.11E-OS 2.1BE-07 1.3SE-03 O.OOE+OO 
10 4 112 4.66E-OS 1.90E-07 1.26E-03 O.OOE+OO 
10 5 113 4. 22E-OS 1.62E-07 1.17E-03 O.OOE+OO 
10 6 114 3.94E-OS 1.S1E-07 1.06E-03 O.OOE+OO 
10 7 115 3.72E-OS 1.32E-07 1.0SE-03 O.OOE+OO 
10 8 116 3.47E-OS 1.16E-07 9.99E-04 O.OOE+OO 
10 9 117 3.24E-OS 1.01E-07 9.S1E-04 O.OOE+OO 
10 10 118 3.02E-OS 8.66E-OB 9.04E-04 O.OOE+OO 
10 11 119 2.BOE-OS 7.30E-OB B.54E-04 O.OOE+OO 
10 12 120 2.S7E-OS 6.10E-OB B.02E-04 O.OOE+OO 
11 1 121 2.34E-OS S.02E-08 7.43E-04 O.OOE+OO 
11 2 122 2.1SE-OS 4.11E-OB 6.BOE-04 O.OOE+OO 
11 3 123 1.96E-OS 3.24E-08 6.3BE-04 O.OOE+OO 
11 4 124 1.79E-OS 2.SSE-OB S.9SE-04 O.OOE+OO 
11 5 125 1.62E-OS 1.94E-08 S.S3E-04 O.OOE+OO 
11 6 126 1.S1E-OS 1.S3E-OB S.01E-04 O.OOE+OO 
11 7 127 1.42E-OS· 9.BOE-09 4. 94E-04 O.OOE+OO 
11 8 128 1.33E-OS 4.80E-09 4.72E-04 O.OOE+OO 
11 9 129 1.24E-OS 2.00E-10 4.49E-04 O.OOE+OO 
11 10 130 1.1SE-OS 1.00E-10 4. 27E-04 O.OOE+OO 
11 11 131 1.07E-OS 1.00E-10 4.04E-04 O.OOE+OO 
11 12 132 9.B1E-06 1.00E-10 3.79E-04 O.OOE+OO 
12 1 133 8.9SE-06 1.00E-10 3.S1E-04 O.OOE+OO 
12 2 134 B.20E-06 1.00E-10 3.21E-04 O.OOE+OO 
12 3 135 7.47E-06 1.00E-10 3.01E-04 O.OOE+OO 
12 4 136 6.81E-06 1.00E-10 2.81E-04 O.OOE+OO 
12 5 137 6. 16E-06 1.00E-10 2.61E-04 O.OOE+OO 
12 6 138 S.7SE-06 1.00E-10 2.37E-04 O.OOE+OO 
12 7 139 S.42E-06 1.00E-10 2.33E-04 O.OOE+OO 
12 8 140 S.OSE-06 1.00E-10 2.23E-04 O.OOE+OO 
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12 9 141 4.71E-06 1.00E-10 2. 12E-04 O.OOE+OO 
12 10 142 4.3BE-06 1.00E-10 2.02E-04 O.OOE+OO 
12 11 143 4.0SE-06 1.00E-10 1.91E-04 O.OOE+OO 
12 12 144 3.71E-06 1.00E-10 1.79E-04 O.OOE+OO 
13 1 145 3.39E-06 1.00E-10 1.66E-04 O.OOE+OO 
13 2 146 3.10E-06 1.00E-10 1.S2E-04 O.OOE+OO 
13 3 147 2.B2E-06 1.00E-10 1.42E-04 O.OOE+OO 
13 4 148 2.S7E-06 1.00E-10 1.33E-04 O.OOE+OO 
13 5 149 2.32E-06 1.00E-10 1.24E-04 O.OOE+OO 
13 6 150 2. 16E-06 1.00E-10 1.12E-04 O.OOE+OO 
13 7 151 2.03E-06 1.00E-10 1.10E-04 O.OOE+OO 
13 8 152 1.B9E-06 1.00E-10 1.0SE-04 O.OOE+OO 
13 9 153 1.7SE-06 1.00E-10 1.00E-04 O.OOE+OO 
13 10 154 1.63E-06 1.00E-10 9.54E-OS O.OOE+OO 
13 11 155 1.S1E-06 1.00E-10 9.01E-OS O.OOE+OO 
13 12 156 1.3BE-06 1.00E-10 B.46E-OS O.OOE+OO 
14 1 157 1.2SE-06 1.00E-10 7.84E-OS O.OOE+OO 
14 2 158 1.14E-06 1.00E-10 7.17E-OS O.OOE+OO 
14 3 159 1.03E-06 1.00E-10 6.73E-OS O.OOE+OO 
14 4 160 9.3SE-07 1.00E-10 6.27E-OS O.OOE+OO 
14 5 161 B.39E-07 1.00E-10 S.B3E-OS O.OOE+OO 
14 6 162 7.77E-07 1.00E-10 S.2BE-OS O.OOE+OO 
14 7 163 7. 32E-07 1.00E-10 S.21E-OS O.OOE+OO 
14 8 164 6.76E-07 1.00E-10 4.97E-OS O.OOE+OO 
14 9 165 6.20E-07 1.00E-10 4.74E-OS O.OOE+OO 
14 10 166 S.70E-07 1.00E-10 4.S1E-OS O.OOE+OO 
14 11 167 S.23E-07 1.00E-10 4.2SE-OS O.OOE+OO 
14 12 168 4. 76E-07 1.00E-10 4.00E-OS O.OOE+OO 
15 1 169 4.27E-07 1.00E-10 3.70E-OS O.OOE+OO 
15 2 170 3.90E-07 1.00E-10 3.39E-OS O.OOE+OO 
15 3 171 3.49E-07 1.00E-10 3.1BE-OS O.OOE+OO 
15 4 172 3.09E-07 1.00E-10 2.96E-OS O.OOE+OO 
15 5 173 2.71E-07 1.00E-10 2.7SE-OS O.OOE+OO 
15 6 174 2.S0E-07 1.00E-10 2.50E-OS O.OOE+OO 
15 7 175 2.2SE-07 1.00E-10 2.46E-OS O.OOE+OO 
15 8 176 1.99E-07 1.00E-10 2.3SE-OS O.OOE+OO 
15 9 177 1.77E-07 1.00E-10 2.24E-OS O.OOE+OO 
15 10 178 1.56E-07 1.00E-10 2.13E-OS O.OOE+OO 
15 11 179 1.36E-07 1.00E-10 2.01E-OS O.OOE+OO 
15 12 180 1.16E-07 1.00E-10 1.B9E-OS O.OOE+OO 
16 1 181 9. 93E-OB 1.00E-10 1.7SE-OS O.OOE+OO 
16 2 182 8.50E-OB 1.00E-10 1.60E-OS O.OOE+OO 
16 3 183 7.00E-OB 1.00E-10 1.S0E-OS O.OOE+OO 
16 4 184 S.SOE-OB 1.00E-10 1.40E-OS O.OOE+OO 
16 5 185 4.10E-OB 1.00E-10 1.30E-OS O.OOE+OO 
16 6 186 3.S0E-OB 1.00E-10 1.1BE-OS O.OOE+OO 
16 7 187 2.SSE-OB 1.00E-10 1.16E-OS O.OOE+OO 
16 8 188 1.70E-OB 1.00E-10 1.11E-OS O.OOE+OO 
16 9 189 9.50E-09 1.00E-10 1.0SE-05 O.OOE+OO 

Page 4 



16 10 190 2.00E-09 1.00E-10 1.00E-OS O.OOE+OO 
16 11 191 1.00E-10 1.00E-10 9.47E-OS O.OOE+OO 
16 12 192 1.00E-10 1.00E-10 8.90E-OS O.OOE+OO 
17 1 193 1.00E-10 1.00E-10 8.24E-OS O.OOE+OO 
17 2 194 1.00E-10 1.00E-10 7.S4E-OS O.OOE+OO 
17 3 195 1.00E-10 1.00E-10 7.07E-OS O.OOE+OO 
17 4 196 1.00E-10 1.00E-10 S.S9E-OS O.OOE+OO 
17 5 197 1.00E-10 1.00E-10 S.12E-OS O.OOE+OO 
17 6 198 1.00E-10 1.00E-10 S.SSE-OS O.OOE+OO 
17 7 199 1.00E-10 1.00E-10 S.47E-OS O.OOE+OO 
17 8 200 1.00E-10 1.00E-10 S.22E-OS O.OOE+OO 
17 9 201 1.00E-10 1.00E-10 4.97E-OS O.OOE+OO 
17 10 202 1.00E-10 1.00E-10 4.73E-OS O.OOE+OO 
17 11 203 1.00E-10 1.00E-10 4.4SE-OS O.OOE+OO 
17 12 204 1.00E-10 1.00E-10 4.19E-OS O.OOE+OO 
18 1 205 1.00E-10 1.00E-10 3.89E-OS O.OOE+OO 
18 2 206 1.00E-10 1.00E-10 3.5SE-OS O.OOE+OO 
18 3 207 1.00E-10 1.00E-10 3. 33E-OS O.OOE+OO 
18 4 208 1.00E-10 1.00E-10 3.11E-OS O.OOE+OO 
18 5 209 1.00E-10 1.00E-10 2.90E-OS O.OOE+OO 
18 6 210 1.00E-10 1.00E-10 2.S2E-OS O.OOE+OO 
18 7 211 1.00E-10 1.00E-10 2.59E-OS O.OOE+OO 
18 8 212 1.00E-10 1.00E-10 2.4SE-OS O.OOE+OO 
18 9 213 1.00E-10 1.00E-10 2. 34E-OS O.OOE+OO 
18 10 214 1.00E-10 1.00E-10 2.24E-OS O.OOE+OO 
18 11 215 1.00E-10 1.00E-10 2.11E-OS O.OOE+OO 
18 12 216 1.00E-10 1.00E-10 1.97E-OS O.OOE+OO 
19 1 217 1.00E-10 1.00E-10 1.84E-OS O.OOE+OO 
19 2 218 1.00E-10 1.00E-10 1.S7E-OS O.OOE+OO 
19 3 219 1.00E-10 1.00E-10 1.58E-OS O.OOE+OO 
19 4 220 1.00E-10 1.00E-10 1.47E-OS O.OOE+OO 
19 5 221 1.00E-10 1.00E-10 1.37E-OS O.OOE+OO 
19 6 222 1.00E-10 1.00E-10 1.22E-OS O.OOE+OO 
19 7 223 1.00E-10 1.00E-10 1.22E-OS O.OOE+OO 
19 8 224 1.00E-10 1.00E-10 1.17E-OS O.OOE+OO 
19 9 225 1.00E-10 1.00E-10 1.11E-OS O.OOE+OO 
19 10 226 1.00E-10 1.00E-10 1.0SE-OS O.OOE+OO 
19 11 227 1.00E-10 1.00E-10 9.89E-07 O.OOE+OO 
19 12 228 1.00E-10 1.00E-10 9.32E-07 O.OOE+OO 
20 1 229 1.00E-10 1.00E-10 8.S3E-07 O.OOE+OO 
20 2 230 1.00E-10 1.00E-10 7.99E-07 O.OOE+OO 
20 3 231 1.00E-10 1.00E-10 7.51E-07 O.OOE+OO 
20 4 232 1.00E-10 1.00E-10 S.9SE-07 O.OOE+OO 
20 5 233 1.00E-10 1.00E-10 S.44E-07 O.OOE+OO 
20 6 234 1.00E-10 1.00E-10 5.72E-07 O.OOE+OO 
20 7 235 1.00E-10 1.00E-10 5.S9E-07 O.OOE+OO 
20 8 236 1.00E-10 1.00E-10 5.43E-07 O.OOE+OO 
20 9 237 1.00E-10 1.00E-10 S.13E-07 O.OOE+OO 
20 10 238 1.00E-10 1.00E-10 4.8SE-07 O.OOE+OO 
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20 11 239 1.00E-10 1.00E-10 4. 55E-07 O.OOE+OO 
20 12 240 1.00E-10 1.00E-10 4.27E-07 O.OOE+OO 
21 1 241 1.00E-10 1.00E-10 3. 92E-07 O.OOE+OO 
21 2 242 1.00E-10 1.00E-10 3.51E-07 O.OOE+OO 
21 3 243 1.00E-10 1.00E-10 3.24E-07 O.OOE+OO 
21 4 244 1.00E-10 1.00E-10 2. 97E-07 O.OOE+OO 
21 5 245 1.00E-10 1.00E-10 2.71E-07 O.OOE+OO 
21 6 246 1.00E-10 1.00E-10 2.50E-07 O.OOE+OO 
21 7 247 1.00E-10 1.00E-10 2.31E-07 O.OOE+OO 
21 8 248 1.00E-10 1.00E-10 2.20E-07 O.OOE+OO 
21 9 249 1.00E-10 1.00E-10 2.15E-07 O.OOE+OO 
21 10 250 1.00E-10 1.00E-10 2.15E-07 O.OOE+OO 
21 11 251 1.00E-10 1.00E-10 2. 14E-07 O.OOE+OO 
21 12 252 1.00E-10 1.00E-10 2.05E-07 O.OOE+OO 
22 1 253 1.00E-10 1.00E-10 2.03E-07 O.OOE+OO 
22 2 254 1.00E-10 1.00E-10 1.97E-07 O.OOE+OO 
22 3 255 1.00E-10 1.00E-10 1.99E-07 O.OOE+OO 
22 4 256 1.00E-10 1.00E-10 2.00E-07 O.OOE+OO 
22 5 257 1.00E-10 1.00E-10 2.01E-07 O.OOE+OO 
22 6 258 1.00E-10 1.00E-10 1.87E-07 O.OOE+OO 
22 7 259 1.00E-10 1.00E-10 1.95E-07 O.OOE+OO 
22 8 260 1.00E-10 1.00E-10 1.96E-07 O.OOE+OO 
22 9 261 1.00E-10 1.00E-10 1.96E-07 O.OOE+OO 
22 10 262 1.00E-10 1.00E-10 1.96E-07 O.OOE+OO 
22 11 263 1.00E-10 1.00E-10 1.95E-07 O.OOE+OO 
22 12 264 1.00E-10 1.00E-10 1.95E-07 O.OOE+OO 
23 1 265 1.00E-10 1.00E-10 1.93E-07 O.OOE+OO 
23 2 266 1.00E-10 1.00E-10 1.88E-07 O.OOE+OO 
23 3 267 1.00E-10 1.00E-10 1.90E-07 O.OOE+OO 
23 4 268 1.00E-10 1.00E-10 1.91E-07 O.OOE+OO 
23 5 269 1.00E-10 1.00E-10 1.92E-07 O.OOE+OO 
23 6 270 1.00E-10 1.00E-10 1.79E-07 O.OOE+OO 
23 7 271 1.00E-10 1.00E-10 1.86E-07 O.OOE+OO 
23 8 272 1.00E-10 1.00E-10 1.87E-07 O.OOE+OO 
23 9 273 1.00E-10 1.00E-10 1.87E-07 O.OOE+OO 
23 10 274 1.00E-10 1.00E-10 1.87E-07 O.OOE+OO 
23 11 275 1.00E-10 1.00E-10 1.86E-07 O.OOE+OO 
23 12 276 1.00E-10 1.00E-10 1.86E-07 O.OOE+OO 
24 1 277 1.00E-10 1.00E-10 1.84E-07 O.OOE+OO 
24 2 278 1.00E-10 1.00E-10 1.79E-07 O.OOE+OO 
24 3 279 1.00E-10 1.00E-10 1.80E-07 O.OOE+OO 
24 4 280 1.00E-10 1.00E-10 1.81E-07 O.OOE+OO 
24 5 281 1.00E-10 1.00E-10 1.82E-07 O.OOE+OO 
24 6 282 1.00E-10 1.00E-10 1.70E-07 O.OOE+OO 
24 7 283 1.00E-10 1.00E-10 1.nE-07 O.OOE+OO 
24 8 284 1.00E-10 1.00E-10 1.78E-07 O.OOE+OO 
24 9 285 1.00E-10 1.00E-10 1.78E-07 O.OOE+OO 
24 10 286 1.00E-10 1.00E-10 1.79E-07 O.OOE+OO 
24 11 287 1.00E-10 1.00E-10 1.78E-07 O.OOE+OO 
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24 12 288 1.00E-10 1.00E-10 1.78E-07 O.OOE+OO 
25 1 289 1.00E-10 1.00E-10 1.76E-07 O.OOE+OO 
25 2 290 1.00E-10 1.00E-10 1.71E-07 O.OOE+OO 
25 3 291 1.00E-10 1.00E-10 1.72E-07 O.OOE+OO 
25 4 292 1.00E-10 1.00E-10 1.73E-07 O.OOE+OO 
25 5 293 1.00E-10 1.00E-10 1.74E-07 O.OOE+OO 
25 6 294 1.00E-10 1.00E-10 1.62E-07 O.OOE+OO 
25 7 295 1.00E-10 1.00E-10 1.69E-07 O.OOE+OO 
25 8 296 1.00E-10 1.00E-10 1.70E-07 O.OOE+OO 
25 9 297 1.00E-10 1.00E-10 1.70E-07 O.OOE+OO 
25 ' 10 298 1.00E-10 1.00E-10 1.71E-07 O.OOE+OO 
25 11 299 1.00E-10 1.00E-10 1.70E-07 O.OOE+OO 
25 12 300 1.00E-10 1.00E-10 1.70E-07 O.OOE+OO 
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Table 6. Calculation of Dilution Term: 

1. Dilution Factor: 1 + KidilL 
K = Hydraulic conductivity 
i = Hydraulic gradient 
d = Depth of mixing in ground water 
I = Infiltration rate to aquifer 
L = Length of contaminant source area 

2. NIROP data (from Remedial Investigation Report for 
the Soils Operable Unit at the Naval Industrial Ordnance 

Plant. September. 1993) 

K = 662256 cmJyr 
i = 0.0005 cmJcm 
d = 12.5 feet* 
I = 16.7 cmJyr* 
L = 24384 cm 

KidllL =(662256)(0.0005)(381)/(16.7)(24384) = 1.31 



Table 7. Calculation of Soli Cleanup Numbers 



Fig. 1. ~ctual Contaminant Concentrations in OU2 Soil (1991 data). 
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Fig. 2. Predicted Leachate at 20 ft (water table) versus Time 
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Fig. 4. Predicted TCE Leachate at 20 ft (water table) versus Time 
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A TIACHMENT 1 

Specific soil and chemical SESOIL model input values 



...... MONTIll.. Y SESOIL MODEL OPERATION * .. * .. 
MONTIll.. Y SITE SPECIFIC SIMULATION 

REGION MINN-ST PAUL WSO AP 
SOIL TYPE sand 
COMPOUND TCE 
WASHLOAD DATA : 
APPLICATION AREA: NIROP TCE: Actual Site Concentrations by Depth 

GENERAL INPUT PARAMETERS 

- SOIL INPUT PARAMETERS -

SOIL DENSITY (G/CM**3): 1.60 
INTRlNSIC PERMEABILITY (CM"2): .000 
DISCONNECTEDNESS INDEX (-): 4.70 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): 1.00 
CATION EXCHANGE CAPACITY (MILLI EQJI00G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 
1 

- CHEMICAL INPUT PARAMETERS -

SOLUBILITY (UGIML): .110E+04 
DIFFUSION COEFFICIENT IN AIR (CM**21SEC): .810E-Ol 
HENRYS LAW CONSTANT (M"3-A TMlMOLE): . 117E-0 1 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 171. 
ADSORPTION COEFFICIENT ON SOIL (K): .000 
MOLECULAR WEIGHT (GIMOL): 131. 
VALENCE (-): .000 
NEUTRAL HYDROLYSIS CONSTANT (IDAY): 
BASE HYDROLYSIS CONSTANT (LIMOL-DA Y): 
ACID HYDROLYSIS CONSTANT (LIMOL-DA Y): 
DEGRADATION RATE IN MOISTURE (IDA Y): 
DEGRADA TION RATE ON SOIL (IDA Y): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGANDIMOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (GIMOL): 

- APPLICATION INPUT PARAMETERS-

NUMBER OF SOIL LAYERS: 4 
YEARS TO BE SIMULATED: 2S 
AREA (CM**2): 0.410E+08 

.000 
.000 
.000 

.000 
.000 

.000 
.000 

.000 

APPLICATION AREA LATITUDE (DEG.): 44.9 
SPILL (1) OR STEADY APPLICATION (0): 0 
MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: 0 



INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 1 
DEPTIIS (CM): 91. 0.15E+03 0.12E+03 0.24E+03 
NUMBER OF SUBLA YERSILA YER 10 10 10 10 
PH (CM): 0.00 0.00 0.00 0.00 
INTRINSIC PERMEABILITIES (CM"2): . 0.10E-07 0.10E-07 0.10E-07 0.10E-07 
KDEL RATIOS (-): 1.0 1.0 1.0 
KDES RATIOS (-): 1.0 1.0 1.0 
OC RATIOS (-): 0.54 0.26 0.23 
CEC RATIOS (-): 1.0 1.0 1.0 
FRN RATIOS(-): 1.0 1.0 1.0 
i\DS RATIOS(-): 1.0 1.0 1.0 
1 

YEAR - 1 MONTIll. Y INPUT PARAMETERS 

- CLIMATIC INPUT PARAMETERS -

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL 
AUG SEP 

TEMP. (DEG q 8.830 -0.830 -8.780 -12.390 -9.940 -3.280 6.000 12.610 17.890 20.830 
19.830 14.280 

CLOUD CVR (FRAC.) 0.550 0.700 0.600 0.700 0.600 0.600 0.600 0.600 0.600 
0.500 0.550 0.600 
REI.. HUM.(FRAC.) 0.700 0.800 0.750 0.750 0.750 0.700 0.650 0.650 0.700 0.700 

0.700 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 0.160 

0.160 0.160 
EV APOT. (CMlDA y) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 

PRECIP. (CM) 4.790 3.680 0.500 0.500 0.500 10.260 5.320 8.210 9.950 8.950 
9.070 6.110 

M.TIME RAIN(DAYS) 0.460 0.530 0.480 0.460 0.470 0.610 0.510 0.400 0.330 
0.250 0.320 0.370 
M. STORM NO. (-) 3.440 3.030 2.780 2.340 2.170 3.830 4.690 6.630 6.800 5.600 

5.890 5.220 
M. SEASON (DAYS) 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 

30.400 30.400 30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UGIML.INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) 3.40E-02 3.40E-02 3.40E-02 3.40E-02 3.40E-02 3.40E-02 3.40E-02 3.40E-
02 3.40E-02 3.40E-02 

LAYER 2: 
SUBLAYER 2 3 4 5 6 7 8 9 10 



INITIAL CONC. (UG/ML) 8.80E-02 8.80E-02 8.80E-02 8.80E-02 8.80E-02 7.26E+OO 7.26E+OO 
7.26E+OO 7.26E+OO 7.26E+OO 

LAYER 3: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) 1.10E+OI 1.10E+OI 1.10E+OI 1.l0E+OI 8.00E-03 8.00E-03 8.00E-03 
8.00E-03 8.00E-03 8.00E-03 

LAYER 4: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) 2.10E-02 2.lOE-02 2.10E-02 1.l0E-02 1.l0E-02 1.l0E-02 3.20E-03 3.20E-
03 3.20E-03 320E-03 



•••••• MONnn.. Y SESOIL MODEL OPERATION ...... 
MONTIll.. Y SITE SPECIFIC SIMULATION 

REGION MINN-ST PAUL WSO AP 
SOIL TYPE sand 
COMWOUND DCE 
WASm.OAD DATA : 
APPLICATION AREA: NIROP DCE: Actual soil concentrations by depth 

GENERAL INPUT PARAMETERS 

-- SOIL INPUT PARAMETERS --

SOIL DENSITY (G/CM"3): 1.60 
INTRINSIC PERMEABILITY (CM**2): .000 
DISCONNECTEDNESS INDEX (-): 4.70 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): 1.00 
CATION EXCHANGE CAPACITY (MILLI EQJI00G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 
1 

-- CHEMICAL INPUT PARAMETERS -

SOLUBILITY (UG/ML): 600. 
DIFFUSION COEFFICIENT IN AIR (CM**21SEC): .790E-Ol 
HENRYS LAW CONSTANT (M··3-A TMlMOLE): .532E-02 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 94.0 
ADSORPTION COEFFICIENT ON SOIL (K): .000 
MOLECULAR WEIGHT (GIMOL): 96.9 
VALENCE (-): .000 
NEUTRAL HYDROLYSIS CONSTANT (IDA Y): 
BASE HYDROLYSIS CONSTANT (LIMOL-DA Y): 
ACID HYDROLYSIS CONSTANT (LIMOL-DAY):. 
DEGRADATION RATE IN MOISTURE (IDA Y): 
DEGRADA TION RATE ON SOIL (IDA Y): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGANDIMOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (GIMOL): 

- APPLICATION INPUT PARAMETERS -

NUMBER OF SOIL LAYERS: 4 
YEARS TO BE SIMULATED: 25 
AREA (CM"2): 0.410E+08 

.000 
.000 
.000 

.000 
.000 

.000 
.000 

.000 

APPLICATION AREA LATITUDE (DEG.): 44.9 
SPILL (1) OR STEADY APPLICATION (0): 0 
MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: 0 



:'f. 0':; 

INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 1 
DEPTHS (CM): 91. 0.ISE+03 0.12E+03 0.24E+03 
NUMBER OF SUBLAYERSILAYER 10 10 10 10 
PH (CM): 0.00 0.00 0.00 0.00 
INTRINSIC PERMEABILITIES (CM**2): 0.IOE-07 0.IOE-07 0.IOE-07 0.IOE-07 
KDEL RATIOS (-): 1.0 1.0 1.0 
KDES RATIOS (-): 1.0 1.0 1.0 
OC RATIOS (-): 0.54 0.26 0.23 
CEC RATIOS (-): 1.0 1.0 1.0 
FRN RATIOS(-): 1.0 1.0 1.0 
ADS RATIOS(-): 1.0 1.0 1.0 
1 

YEAR - 1 MONTIU.. Y INPUT PARAMETERS 

- CLIMATIC INPUT PARAMETERS -

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 
SEP 

TEMP. (DEG C) 8.830 -0.830 -8.780 -12.390 -9.940 -3.280 6.000 12.610 17.890 20.830. 
19.830 14.280 
CLOUD CVR (FRAC.) 0.550 0.700 0.600 0.700 0.600 0.600 0.600 0.600 0.600 

0.500 0.550 0.600 
REI... HUM.(FRAC.) 0.700 0.800 0.7S0 0.7S0 0.750 0.700 0.6S0 0.6S0 0.700 0.700 
0.700 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 0.160 

0.160 0.160 
EV APOT. (CMlDA y) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 

PRECIP. (eM) 4.790 3.680 0.500 0.500 0.500 10.260 5.320 8.210 9.950 8.950 
9.070 6.110 
M.TIME RAJN(DAYS) 0.460 0.530 0.480 0.460 0.470 0.610 0.510 0.400 0.330 

0.250 0.320 0.370 
M. STORM NO. (-) 3.440 3.030 2.780 2.340 2.170 3.830 4.690 6.630 6.800 5.600 

5.890 5.220 
M. SEASON (DAYS) 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 

30.400 30.400 30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UGIML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLA YER 1 2 3 4 S 6 7 8 9 10 

INITIAL CONe. (UGIML) 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-
03 4.80E-03 4.80E-03 

LAYER 2: 
SUBLAYER 2 345 6 7 8 9 10 

~o 
I 



INITIAL CONC. (UG/ML) 5.10E-02 5.10E-02 5.10E-02 5.10E-02 5.10E-02 2.05E+Ol 2.05E+OI 
2.0SE+O 1 2.0SE+O 1 2.0SE+O 1 

LAYER 3: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.30E-02 1.30E-02 
1.30E-02 1.30E-02 1.30E-02 

LAYER 4: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO 9.60E-03 9.60E-03 9.60E-03 1.10E-Ol 1.10E-
01 1.1 OE-O 1 1.1 OE-O 1 



...... MONTIIL Y SESOIL MODEL OPERA nON ...... 
MONTHLY SITE SPECIFIC SIMULA nON 

REGION MINN-ST PAUL WSO AP 
SOIL TYPE sand 
COMPOUND TCA 
WASm..OAD DATA : 
APPLICA nON AREA: NIROP TCA: Actual soil concentration by depth 

GENERAL INPUT PARAMETERS 

- SOIL INPUT PARAMETERS -

SOIL DENSITY (G/CM··3): 1.60 
INTRINSIC PERMEABll.ITY (CM··2): .000 
DISCONNECTEDNESS INDEX (-): 4.70 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): 1.00 
CATION EXCHANGE CAPACITY (MILLI EQJIOOG DRY SOll.): .000 
FREUNDLICH EXPONENT (-): 1.00 
1 

- CHEMICAL INPUT PARAMETERS -

SOLUBll.ITY (UG/ML): . 149E+04 
DIFFUSION COEFFICIENT IN AIR (CM"21SEC): .800E-Ol 
HENRYS LA W CONSTANT (M··3-A TMlMOLE): .408E-02 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 126. 
ADSORPTION COEFFICIENT ON SOll. (K): .000 
MOLECULAR WEIGHT (GIMOL): 133. 
VALENCE (-): .000 
NEUTRAL HYDROLYSIS CONSTANT (IDA Y): 
BASE HYDROL YSIS CONSTANT (LIMOL-DA Y): 
ACID HYDROLYSIS CONSTANT (LIMOL-DA Y): 
DEGRADA nON RATE IN MOISTIJRE (IDA Y): 
DEGRADA nON RATE ON SOll. (IDA Y): 
LIGAND-POLLUTANT STABll.ITY CONSTANT (-): 
NO. MOLES LIGANDIMOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (GIMOL): 

- APPLICA nON INPUT PARAMETERS -

NUMBER OF SOll. LAYERS: 4 
YEARS TO BE SIMULATED: 25 
AREA (CM··2): 0.410E+08 

.000 
.000 
.000 

.000 
.000 

.000 
.000 

.000 

APPLICA nON AREA LA TI11JDE (DEG.): 44.9 
SPILL (1) OR STEADY APPLICA nON (0): 0 

30 of'" 



MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: 0 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 1 
DEPTHS (CM): 91. 0.15E+03 0.12E+03 0.24E+04 
NUMBEROFSUBLAYERSILAYER 10 10 10 10 
PH (CM): 0.00 0.00 0.00 0.00 
INTRINSIC PERMEABILITIES (CMU 2): 0.10E-07 0.10E-07 0.10E-07 0.10E-07 
KDEL RATIOS (-): 1.0 1.0 1.0 
KDES RATIOS (-): 1.0 1.0 1.0 
OC RATIOS (-): 0.54 0.26 0.23 
CEC RATIOS (-): 1.0 1.0 1.0 
FRN RATIOS(-): 1.0 1.0 1.0 
ADS RA TIOS( -): 1.0 1.0 1.0 
1 

YEAR - 1 MONTIll.. Y INPUT PARAMETERS 

- CLIMATIC INPUT PARAMETERS -

JI or 7 0 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 
SEP 

TEMP. (DEG C) 8.830 -0.830 -8.780 -12.390 -9.940 -3.280 6.000 12.610 17.890 20.830 
19.830 14.280 
CLOUD CVR (FRAC.) 0.550 0.700 0.600 0.700 0.600 0.600 0.600 0.600 0.600 

0.500 0.550 0.600 
REI... HUM.(FRAC.) 0.700 0.800 0.750 0.750 0.750 0.700 0.650 0.650 0.700 0.700 

0.700 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 0.160 
0.160 0.160 
EV APOT. (CMlDA y) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 

PRECIP. (CM) 4.790 3.680 0.500 0.500 0.500 10.260 5.320 8.210 9.950 8.950 
9.070 6.110 
M. TIME RAIN(DAYS) 0.460 0.530 0.480 0.460 0.470 0.610 0.510 0.400 0.330 
0.250 0.320 0.370 
M. STORM NO. (-) 3.440 3.030 2.780 2.340 2.170 3.830 4.690 6.630 6.800 5.600 

5.890 5.220 
M. SEASON (DAYS) 30.400 30.400 300400 30.400 30.400 30.400 30.400 30.400 30.400 

300400 300400 300400 

INITIAL POLLUTANT CONCENTRATIONS IN UGJML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UGJML) 320E-03 3.20E-03 3.20E-03 3.20E-03 3.20E-03 3.20E-03 320E-03 3.20E-
03 3.20E-03 320E-03 

LAYER 2: 
SUBLAYER 2 3 4 5 6 7 8 9 10 



INITIAL CONC. (UG/ML) l.30E-02 l.30E-02 1.30E-02 l.30E-02 l.30E-02 5.61E+OO 5.61E+OO 
5.61E+OO 5.61E+OO 5.61E+OO 

LAYER 3: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UQ/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 

LAYER 4: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 



...... MONTHLY SESOIL MODEL OPERATION ...... 
MONTHLY SITE SPECIFIC SIMULATION 

REGION MINN-ST PAUL WSO AP 
SOIL TYPE sand 
COMPOUND PCE 
WASm..OAD DATA : 
APPLICATION AREA: NIROP PCE: Actual soil concentrations by depth 

GENERAL INPUT PARAMETERS 

- SOIL INPUT PARAMETERS -

SOIL DENSITY (G/CM"3): 1.60 
INTRINSIC PERMEABILITY (CM"2): .000 
DISCONNECTEDNESS INDEX (-): 4.70 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): 1.00 
CATION EXCHANGE CAPACITY (MILLI EQJI00G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 
1 

- CHEMICAL INPUT PARAMETERS -

SOLUBILITY (UG/ML): 150. 
DIFFUSION COEFFICIENT IN AIR (CM**2/SEC): .720E-O I 
HENRYS LAW CONSTANT (M**3-ATMlMOLE): .287E-Ol 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 279. 
ADSORPTION COEFFICIENT ON SOIL (K): .000 
MOLECULAR WEIGHT (GIMOL): 166. 
VALENCE (-): .000 
NEUTRAL HYDROLYSIS CONSTANT (IDA V): 
BASE HYDROLYSIS CONSTANT (UMOL-DA Y): 
ACID HYDROLYSIS CONSTANT (UMOL-DA Y): 
DEGRADATION RATE IN MOISTIJRE (IDA Y): 
DEGRADATION RATE ON SOIL (IDA Y): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGANDIMOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (GIMOL): 

- APPLICATION INPUT PARAMETERS -

NUMBER OF SOIL LAYERS: 4 
YEARS TO BE SIMULATED: 25 
AREA (CM"2): 0.410E+08 

.000 
.000 
.000 

.000 
.000 

.000 
.000 

.000 

APPLICATION AREA LATITUDE (DEG.): 44.9 
SPILL (1) OR STEADY APPLICATION (0): 0 



MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR.. CONC.: 0 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 1 
DEPTHS (CM): 91. 0.lSE+03 0.12E+03 0.24E+03 
NUMBEROFSUBLAYERSILAYER 10 10 10 10 
PH (CM): 0.00 0.00 0.00 0.00 
INTRINSIC PERMEABILITIES (CM**2): 0.lOE-07 0.10E-07 0.10E-07 0.lOE-07 
KDEL RATIOS (-): 1.0 1.0 1.0 
KDES RATIOS (-): 1.0 1.0 1.0 
OC RATIOS (-): 0.54 0.26 0.23 
CEC RATIOS (-): 1.0 1.0 1.0 
FRN RATIOS(-): 1.0 1.0 1.0 
ADS RATIOS(-): 1.0 1.0 1.0 
1 

YEAR - 1 MONTHLY INPUT PARAMETERS 

- CLIMATIC INPUT PARAMETERS -

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 
SEP 

TEMP. (DEG q 8.830 -0.830 -8.780 -12.390 -9.940 -3.280 6.000 12.610 17.890 20.830 
19.830 14.280 
CLOUD CVR (FRAC.) 0.550 0.700 0.600 0.700 0.600 0.600 0.600 0.600 0.600 

0.500 0.550 0.600 
REL. HUM.(FRAC.) 0.700 0.800 0.750 0.750 0.750 0.700 0.650 0.650 0.700 0.700 
0.700 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 0.160 

0.160 0.160 
EV APOT. (CMlDA y) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 .0.000 0.000 0.000 
0.000 0.000 

PRECIP. (CM) 4.790 3.680 0.500 0.500 0.500 10.260 5.320 8.210 9.950 8.950 
9.070 6.110 
M.TIME RAIN(DAYS) 0.460 0.530 0.480 0.460 0.470 0.610 0.510 0.400 0.330 

0.250 0.320 0.370 
M. STORM NO. (-) 3.440 3.030 2.780 2.340 2.170 3.830 4.690 6.630 6.800 5.600 
5.890 5.220 
M. SEASON (DAYS) 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 

30.400 30.400 30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UGIML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UGIML) 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-
03 4.80E-03 4.80E-03 

LAYER 2: 
SUBLAYER 2 3 4 5 6 7 8 9 10 



INITIAL CONC. (UG/ML) 1.l0E-02 1.l0E-02 1.l0E-02 1.l0E-02 1.l0E-02 9.90E-02 9.90E-02 9.90E-
02 9.90E-02 9.90E-02 

LAYER 3: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) 5.80E-02 5.80E-02 5.80E-02 5.80E-02 5.80E-02 3.20E-03 3.20E-03 3.20E-
03 3.20E-03 3.20E-03 

LAYER 4: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) 3.20E-03 3.20E-03 3.20E-03 6.20E-02 620E-02 620E-02 9.60E-03 9.60E-
03 9.60E-03 9.60E-03 

5'5 6F 7 0 



G@4(D Brown & Root Environmental 

C-49-01-7-077 

January 10, 1997 

TO: DISTRIBUTION 

Reference: 

Subject: 

CLEAN Contract No. N62467-94-D-OBBB 
Contract Task Order No. 0003 

Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota 
OU3 RifFS 
January 9, 1997 Telephone Conference Call Summary 

Foster Plaza VII 
hn 1 Andersen Drive 

Pitt"'bur~h. PA 15220-27-l5 

(-l12) lJ21-7090 
FAX: (-l12) 921--l0-l0 

As directed by the Navy, per reference contract, attached are minutes from the January 9, 1997 
telephone conference call to discuss the development 01 soil cleanup numbers which are 
based on the protection of groundwater. 

Please contact me at (412) 921-7217 if you have any questions or comments. 

~:::L'-rt. 
lMa:k.T. perry,P.E. ' ' ."4 
Task Order Manager ( 

MTP/dt 

Enclosure 

Distribution 
Scott Glass, SOUTHNAVFACENGCOM 
Tom Bloom, U.S.EPA 
Dave Douglas, MPCA 
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Discussion Topic 

TELEPHONE CONFERENCE CALL SUMMARY 

Naval Industrial Reserve Ordnance Plant (NIROP) Fridley 
Operable Unit 3 (OU3) 

Remedial Investigation/Feasibility Study (RI/FS) 

• Development of soil cleanup numbers which are based on the protection of groundwater. 

January 9, 1997 

Participants 

Scott Glass 

Dave Douglas 
John Betcher 
Mark Ferrey 
Rick Jolley 
Lifeng Guo 
Mark Perry 
J.D. Chiou 

Agenda 

Southern Division Naval Facilities Engineering Command 
(SOUTHNAVFACENGCOM) 
Minnesota Pollution Control Agency (MPCA) 
MPCA 
MPCA 
MPCA 
MPCA 
Brown & Root Environmental (B&R Environmental) 
B&R Environmental 

1. Selection of the representative hydraulic conductivity and groundwater gradient. 
2. Calculation of groundwater mixing depth. 
3. Partitioning between dissolved and solid phases in the saturated zone. 
4. Necessary justifications for constituent-specific decay half life. 
5. Calculation of cleanup numbers for other OU2 COCs. 
6. Calculation of cleanup numbers for soils beneath the building. 

Discussion Outcomes 

1. The MPCA will review groundwater flow rates cited in the Feasibility Study Addendum 
Report for the Remedial Investigation/Feasibility Study dated August 1988 by RMT, Inc. 
and the Evaluation of Groundwater Containment System Effectiveness dated July 1996 
by RMT, Inc. to determine if the use of a higher flow rate is warranted. 

2. The groundwater mixing depth will be 12.5 feet. 

3. The MPCA will use the Analytical Transient, One-, Two-, and Three-Dimensional Model 
(AT123D) to incorporate partitioning between dissolved and solid phases in the saturated 
zone. 

4. The MPCA requires microcosm studies to justify the incorporation of decay rates. 



5. The calculation of cleanup numbers for OU2 contaminants of concern (COCs) other than 
PCE, TCE, DCE and TCA is not necessary. 

6. The calculation of cleanup numbers for soils beneath the main industrial plant building 
will be deferred until soil data from that area is obtained. 



JAN-23-1997 

From: 
To: 
Subject: 
Date: 

MN. PCA GWSW 

/t-TTN ~ )A..Mk :?E~? 

Mall Delivery Subsystem 
.mferrey 
Returned mail: Host unknown 
Thursday, January 23, 1997 12:03PM 

Thanks for the reply. Mark. All good questions. 

White this is our draft policy (the edge of the source area), the Tier 3 
level of modeling is meant to open these assumptions to disCUS$ion. 

One major point to recognize is that we are discussing OU2 soils in the 
context of leaching to groundwater as a source area. This distinguishes our 
discussion of this point of compliance from OU1. since in that case we are 
talking about containment. For OU2. we are trying to ascertain the risk the 
soils pose as a source of contamination to the groundwater, so feel the area 
boundaries as the 'compliance' point is accurate and reasonable in this 
context. In other words, the point of compliance for these soils at this 
site and other sites is where the contaminated soils contribute to ground 
water contamination. whereas the point of compliance for ground water is the 
NIROP property line as stated in the ROD. This remedy was always viewed as 
an interim response to prevent ground water from getting in the Mississippi 
River and from there into the intake of the Minneapolis water supply. 

John took a look at the groundwater data used in the dilution· terms. We 
baSically agree that there is an argument to be made to increase the 

.groundwater velocity as long as the pumping AT -4 continues. John finds 
that, without pumping AT-4, the velocity under OU2 is 19 ft/year using data 
in the July 1988 report. (gradient measured between 1 -S and 3-S; gradient = 
0.00017 and a geometric mean of the hydraulic conductivity;: 94 ft/day). 
With pumping. John calculated the gradient 8S 0.005 and the same hydraulic 

conductivity of 94 ft/day. the velocity is· 573 ft/yr. 

We recommend using the pumping induced gradient to calculate the velocity 
term in the dilution factor. with the caveat that if AT-4 is stopped. the 
cleanup number calculated from the lower dilution term be used to revisit 
the remedy for OU2. 

2. With regard to the monthly "exposure" points. we are using this 
information to determine whether leaching results in exceedences of the Mel 
or HRL (ARAR) after the appropriate dilution. The Minnesota Dept. of Health 
HRLs ARE risk assessment numbers; the policy thatwB are following - for 
the purpose of back-calculating from groundwater concentrations· is to take 
that peak concentnltion as indication that a problem Bxi&ts in the soil as a 
source of contamination to ground water. So we do not agree that a "risk 

~ r; ,)"" 
F7,-c #·3./ 

assessment" is needed for this maner, because the groundwater HRls serve us in this regard. 

Mark 

From: Mark Perry 
To: mferrey 
Subject: RE: Dilution rate. 
Date: Monday, January 13. 1997 1 :09PM 
Priority: High 

Mark. 

Usually, we develop soil cleanup numbers based on groundwater/compliance 
points ranging from edge of the surface source area, edge of existing plume. 

Page' 
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nearest groundwater discharge point, property line, to existing or potential 

future drinking water well locations. For Fridley, we ran the numbers at 
both the edge of the surface source area and at the property line. We would 

prefer the use of the property line, because -we cannot control groundwater 
use beyond that point (and the property line appears to be the OU, 
compliance boundary), however we know that the MPCA required the use of the 
edge of the surface source area when the numbers were developed for OU2. Is 

this MPCA policy that is not open for discussion? 

There is another issue that we did not discuss. The issue is groundwater 
exposure time frame. The MPCA used the simulated maximum monthly 
groundwater concentrations to back calculate soil cleanup numbers. One 
month Is a relatively short time frame in typical human health risk 
assessment calculations. Would the MPCA consider the use of a maximum 
lifetime (or any other time frame between one month and a lifetime) average 
exposure concentration? 

Thanks, 

Mark. 

From: mferrey 
To: mark perry 
Subject: Dilution rate. 
Date: Friday, January 10, 1997 1': 11 AM 

Mark, we are looking at the reference that J 0 recommended and agree that 
there is some justification for increasing the flow rate for groundwater 
velocity. Need to talk to a couple of others before letting you know what 
we agree to -
Are we in agreement that the compliance boundary is the vertical boundary of 

the source area? I'm not sure that we discussed this during our mesting. 
Thus, we are looking at the dilution term under the OU2 source area only· 

not the entire site. 

Mark 

Page 2 
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01/27/97 MON 11:51 FAX 812 298 8717 MPCA GWSW DIVISION 

DEPARTMENT: POLLUTION CONTROL AGENC 

DATE: January 10, 1997 

TO: Mark Ferrey 

FROM; John Betcher - Site Hydrogeologist 

PHONE; 612-296-7821 

Office Memorandu 
-, "'~ , J .. I '.,. .... J - :::,),' 

I_ If:\' .' I 

SUBJECT; Avera&e Linear Grgund Water Ve]odtr for Soil LagbiD~ Model 

Mark - I've calculated the &'Verage linear velocities for shallow ground water for Area A in the 
North 40 at the NavylNIROP site in Fridley, MN. I have calculated the velocity 2 ways. The 
first 15 from 1988 equipotential maps constructed for pre-pumping conditions. Tile second was 
calculated for the data contained in the 1995 Annual Report for Ground Water which includes 
equipotential maps which 8RI influenced by pumping of shallovi ground water re::overy well AT-
4, which is part of the ground water recovery system that is part of the QUI Ground WatJ:r 
remedy. The resulting average linear velocities are quite different due to the changes in gradient 
due to pumping. 

P[e-Pumpin~ Ayeraie Linear velocjtr for Shallgw Ground Water 

FOT this calculation I used data. from the Addendum to the Remedial Inyesti~atiol! R~rt for the 
Remedial InvestiatignlFeuibjJity Study at the NIRQp. Fridley dated July 1988. The gradient 
was calculated from Figure 5-5 of the document and was measured between weI!:; l-S and well 
3-S. The resulting gradient is 0.00017. Although the in-situ permeability tests Oll five shallow 
wells yielded a range of hydraulic conductivity's of between 16 - 540 ft/day the geometric mean 
was used which is 94 ftlday. A porosity of 0.30 was used. The calculation is as follows: 

y ... 94 ftJday 0.12 feet :l =- 19.44 ft/year 
030 700 feet 

The velocity of shallow ground water may be faster or slower than the calculated average linear 
velocity due to the wide range in mcas\l1"ed hydraulic conductivities. 



01/27/97 MON 11:52 FAX 812 298 8717 MPCA GWSW DIVISION 

Page 2 

Pumpins Conditigns 

For this calculation 1 used data from the Annual Mgpj1nrjne Repgrt for] 995 - Groundwater 
Extraction and Pretreatment System dated August 1995. The gradient was calculated from 
Figure 4-1 of the document and was measw-ed between wells l-S and weU3-S. The resulting 
gradient is O.OOS. Although the in-situ permeability tests on five shallow wells yielded a range 
of hydraulic conductivity's ofbetween 16 - 540 ft/daythe geometric mean was \Ised which is 94 
ftlday. A porosity oiO.30 was used. The calculation is as follows: 

:I=K..dh 
n dl 

:I == 94 ftlday 3 84 feet y ... 573.05 ftlyear 
0.30 700 feet 

The velocity of shallow ground water may be faster or slower than the calculateci average linear 
velocity due to the wide range in measured hydfaulic conductivities. 



CALCULATION WORKSHEET Order No. 19116 01-91 PAGE 
/ 

OF I 

CLIENT / 
(/.S. A~Y 

JOB NUMBER / a . 
W/~~ 

SUBJECT 

BASED ON DRAWING NUMBER 

BY CHECKED BY APPROVED BY 

_ ... ____ ~-_-_..o...--;--------------------- .. ----------.-------___________________________ _ 

• - - -- -- ------ ------ ;--------------------- -~ ---_._---_. _._------- ----------:-----------_ •• _----------:------ - _._ •• - • __ ._- .------ :------ .---- -- _.- ___ A _, __ • __ ._ 

. . 
-- ... _. -- ---- .. ----:----------------..... - _. ---------------.------ ----------- --~--.--- ... -- .- . ------ ------:- ----_.---------_._-_ .. ------_.-.. -----_. _.-

_._---------------.. _----_. __ .. _--

l :, 
--------------------------,------_.-------- ---i----------------·;--------------------....:..--------·---------.-

, i, 
... --------_________________ ; _________________ ~-~--~--__ ! _____________________ ~------------ __ -_-...;...oo------o-----0 ____________ 0 

. . . 
----~ __ . __ . ___ . ___________ • ___________________________ .:.-------1---- ______ 0 ____ .0 __________ : __ ._0_._. _________________________ .. __ 0_ 

; 
-----------_. __ ._----_0_----------0--__ --. _ - • ___ "0 ______ •• _____________ • ________________ 0_ " _____ ... ______ 0. ___ • 

·---'0--·--_--------- _, .. _. _____ .. __ ... __ ._ ... _____ .1._. _______ . __ _ 

• • • _____ 0 _______________ 0 _____ ._ •• 

. . -·---'----·---0-- --.--.1- --.--0- --------- -.--.-.-:.- . -.---------.-- -----t------ .. __ . ____________________ ... 

... _____ . _______ . - __ 0.-· ___ -_._---------- . __________ .. 



UPDATED NIROP SOIL CLEANUP GOALS 

SUMMARY 

Two modifications were made in the soil cleanup goal calculation procedure originally used by the MPCA. 

The first modification was made in order to consider a higher groundwater velocity that is representative of 

the conditions at the site when the groundwater recovery well system is in operation. This induced higher 

'groundwater seepage velocity for pumping conditions is 573 ftjyr as determined by the MPCA (e-mail dated 

January 23, 1997). Instead of assuming all the mass of a cont~minant in soil leachate will remain in 

dissolved phase after reaching the groundwater table, the second modification incorporated the partitioning 

process between dissolved and adsorbed phases in the saturated zone under the source area. These two 

modifications were conceptually agreed upon between the MPCA and Navy during a conference call held 

on January 10, 1997. This memo summarizes the resultant OAFs and soil cleanup goals for TCE, OCE, and 

PCE based on the representative soil contamination profiles used in the original MPCA report. MPCA 

already concluded that TCA will not produce unacceptable leachate, therefore, it was not further evaluated. 

Table 1 lists the OAFs and soil cleanup goals from two new approaches as well as the corresponding 

original MPCA values. 

TABLE 1 - SUMMARY OF OAF AND SOIL CLEANUP GOAL 

APPROACH TCE PCE OCE 
I 

I 
OAF GOAL OAF GOAL OAF GOAL I 

(mgjkg) (mgjkg) (mgjkg) 

MPCA Original Approach 1.31 0.544 1.31 0.015 1.31 0.799 

Pumping Conditions 5.90 2.450 5.90 0.070 5.90 3.600 

Pumping Conditions with 12.00 4.986 24.00 0.275 9.89 6.036 

Saturated Zone Partitioning 

No chemical decay, further downgradient transport, or calculated mixing depth in saturated zone were used 

in all three OAF and cleanup goal development approaches. The last approach is considered relatively more 

realistic among the three approaches and is still reasonably conservative. Therefore, the chemical-specific 

OAFs and soil cleanup goals developed considering the pumping conditions and saturated zone partitioning 



will be used to support the future soil remedial decisions. The soil cleanup goals will be used as the 

acceptable upper bounds for any location-specific average soil column concentrations above groundwater 

table outside of the NIROP building. 

A lower infiltration rate and chemical-specific soil column concentration profiles under the NIROP building 

will be required to develop the soil cleanup goals for soil under the building. 

SUPPORTING TECHNICAL INFORMATION 

Technical information regarding the revised DAF values and soil cleanup goals are briefly discussed. As 

mentioned earlier, two approaches were used to develop the new DAF values. The first uses the pumping 

induced higher groundwater seepage velocity of 573 ft/yr under the source area instead of the natural 

groundwater flow velocity. The second approach incorpora·tes both the higher groundwater velocity and 

contaminant mass partitioning in the saturated zone. 

The value of DAF considering a higher groundwater seepage velocity is calculated by the following equation: 

DAF + Kid/IL 

+ (34310) (0.005) (12.5) /(0.548) (800) 

= 5.9 

where K = 94 ft/day = 34310 tt/yr 

i = 0.005 

d = , 2.5 tt 

I = , 6.7 cm/yr = 0.548 tt/yr 

L = 800 feet 

Effects due to partitioning of dissolved and adsorbed phase concentrations was estimated by using a simple 

mass balance equation which can incorporate the source leachate from unsaturated zone (Le., Table 5, 

SESOIL model results provided by the MPCA) and the upgradient groundwater flow. Derivation of the mass 

balance equation of the saturated zone is presented in Attachment 1. This equation is implemented in an 

Excel spreadsheet. By using the chemical-specific SESOIL results as the time-varying loading term and the 

same hydrogeological parameters as used in the previous DAF calculation (i.e., considering pumping 

condition), the chemical-specific groundwater concentrations within the 12.5 ft mixing depth can be 

2 



estimated. The foc value in the saturated zone was assumed to be about 0.16 percent based on a 

measured value of 1660 mgjkg at 20 ft from ground surface. The estimated chemical-specific groundwater 

concentrations under the source area are provided in the three spreadsheets included in Attachment 2. The 

ratio between the maximum leachate concentration from SESOIL and the estimated maximum groundwater 

concentration for each chemical is the chemical-specific OAF value listed in Table 1. The soil cleanup goals 

listed in Table 1 are calculated by scaling the original MPCA values with the ratios between the new OAF 

values and the original OAF value (i.e., 1.31). 

As shown in Attachment 2, the three chemical-specific soil concentration profiles used to develop the OAF 

values and soil cleanup goals will not create unacceptable groundwater concentrations in the upper 12.5 

feet of the saturated zone. Although the maximum detected TCE and OCE concentrations (Le., 6.858 and 

12.828 mgjkg) exceed the chemical-specific cleanup goals (Le., 4.986 and 6.036 mgjkg), the average 

residual soil concentrations for the entire soil boring (Le., 1.156 and 1.299 mgjkg) are much lower than the 

cleanup goals and therefore do not have sufficient contaminant mass to impact the aquifer. The estimated 

maximum groundwater concentrations for TCE, PCE, and OCE are all lower than the chemical-specific water 

criteria (Le., 5, 5, and 70. ugjl, respectively). These results indicate that the developed soil cleanup goals 

should be used as the acceptable upper bounds for any location-specific average soil column 

concentrations instead of the limits of maximum soil concentrations. 

3 



ATTACHMENT 1 

SATURATED ZONE EQUATION 



..: .' 

SATURATED ZONE EQUATION 

Based on the mass-balance and mass panitioning in the saturated zone underlying the source area without 

considering dispersion, the governing equation for the movement of contaminant mass in the saturated 

mixing zone can be derived as: 

Each term and its physical meaning in the Eq.! can be expressed as follows: 

• Aqueous contaminant mass flow into the layer in unit time: Q,C, + Q2C2 

• Aqueous contaminant mass flow out the layer in unit time: (Q, + QJC3(t)(i.e., Q3C,(t» 

• Aqueous contaminant mass in the moisture: SVC,(t) 

• Aqueous contaminant mass absorbed on the soil: ~ WC3(t) 

• Total aqueous contaminant mass in the layer: [SV + Ku W]CJ(t) 

• Aqueous contaminant mass change with time: [SV + KJ W] x dCJ(t)/dt 

• Aqueous contaminant mass decay: [SV + ~ W]CJ(t)A 

where: C, is the contaminant concentration flow into the layer (ug/L) 

C2 is the contaminant leachate concentration of the lateral source (ug/L) 

C3 is the aqueous concentration in the layer (ug/L) 

Q, is the infiltration rate (L/day) 

Q2 is the lateral inflow ratc (L/day) 

(1) 



Q3 = QI + Q2 

S is the soil saturation fraction in the layer (dimensionless and set equal to I for saturated zone) 

V is the void volume in the layer (L) 

Kd is the aqueous/solid phase distribution coefficient in the layer (L/kg) 

W is the dry weight of soil in the layer (kg) 

A is the first-order chemical decay rate in the layer (day·l) 

Eq.l can be'rewritten as 

In which KI = sy + l<.J W 

(2) 

Eq. :2 can be analytically solved by assuming K I, K2 and K3 being constant. Eq.2 can be rewritten as 

(3 ) 

Separate the variables by writing 

2 



(4) 

And integrate to get 

f dC] ( t) =f K2 dt 
K K 

----1-C (t) 1 K ] 
2 

(5) 

Or 

(6) 

Where A is a constant. Therefore 

K ~ K. ] C (t) =----1-exp (-A) xex __ 2 t 
J K K 

2 1 

(7) 

When [=0, CJ(t)=CJ(O), exp(-A) can be solved as 

(8) 

Substituting exp(-A) into Eq.7 yields 

(9 ) 

3 



C\ and C2 are assumed constant in the above integration to obtain Eq.9. In most cases, C\ and ~ are 

time-varying variables. The continuous functions of the time-varying C\ and C2 can be approximated by 

the staircase functions. In each small time interval from I~t to (I + I )~t, C\ and ~ are assumed as 

constant of C\(1.a.t) and ~(1.a.t), respectively. Under such assumption, Eq.9 can be written as 

Where: 

C1 ( (I+l).6. t) 

1 is the time step, starting from I =0 (dimensionless), 

.a.t is the length of each time step, 

(10) 

C\ (1.a.t) is the contaminant concentration flow into the layer vertically at previous time, 

~(1.a.t) is the contaminant concentration flow into the layer laterally at previous time, 

KJ(1.a.t) = Q\ CI (1.a.t) + Q2~(1.a.t), 

CJ((I + 1 ).a.t) is the aqueous concentration at the current time step, and 

CJ(1~t) is the aqueous concentration at the previous time step, 

All terms at the right side of the Eq.lO are known starting from 1=0 with gIven ~(O). 

Therefore, the equations can be solved successively starting from 1=0 lIntil whole time period is 

covered. It is important to note that, because no chemical decay is considered, A is set equal to 0 in this 

Jpplication. CI(t) is the output from the SESOIL model and ~(t) is assumed to be O. 

4 



ATTACHMENT 2 

CHEMICAL-SPECIFIC 

SATURATED ZONE CONCENTRATIONS 



SA TURA TED ZONE PARTITIONING 

SITE: NIROP Fridely CONT AMINANT: TCE 

HALF-LIFE (yRS): 

O.OOE+OO 

INVESTIGATOR: LK 
DATE: 2f4/9i OAF 1.20E+01 

SATURATED LAYER 

INFll.. T (FT iYR): 0.548 KOC 171 

LENGTH (fT): 800 FOC 0.0016 

WIDTH (FT): 400 Kd (lJKG): 2.74E-OI 

GROUNDWATER FLOW VELOCITY (FTlYR) 573 SA TURA TION: 1.00 

POROSITY 0.3 THICKNESS (FT): 12.50 

DECAY (liDA y): O.OOE+OO 

DENSITY(G!CM3): 1.60 C30 (PPB): O.OOE+OO 

CU2 (PPB): O.OOE.,.OO 

QI (L'DAy): 1.36E.,.04 Q2 (!)DAy): S.67E+04 

TIME INTER VAL (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month Loading(ugll) (UGIL) 

0.00 0 O.OOE+OO O.OOE+OO 
0.08 I 3.78E+OO 1.85E-02 - -
0.17 2 3.94E+OO 3.72E-02 
0.25 3 4.02E+OO 5.57E-02 
0.33 4 4.09E+OO 7.41 E-02 
0.42 5 4.14E+{l0 9.22E-02 
0.50 6 4.4IE+OO 1.1IE-O I 
0.5S 4.53E+{lO 1.30E-OI 
0.67 8 4.62E+OO 1.49E-OI 
0.75 9 4.73E+OO 1.68E-OI 
0.83 10 4.S5E+OO 1.86E-OI 
0.92 II 4.98E+OO 2.05E-01 
1.00 12 5.08E+OO 2.24E-0 1 
1.08 I" .' 5.15E-+-DO 2.43E-01 
1.17 14 5.20E+OO 2.61E-01 
1.25 15 5.26E+oO 2.79E-Ol 
1.33 16 5.31E+OO 2.97E-O I 
1.42 17 5.3GE+OO 3.15E-01 
1.50 18 5.63E+OO 3.33E-01 
1.58 19 5.94E+oO 3.53£-01 
1.67 20 6.24£+00 3.73E-OI 
1.75 21 6.61E+OO 3.94E-OI 
1.83 -,-, 7.0 I E+OO 4.17E-OI 
1.92 -'" _J 7.4IE+OO 4.4IE-OI 
2.00 24 7.69E+oO 4.66E-OI 
2.08 25 7.91E-+-DO 4.91£-01 
2.17 26 8.15E+OO 5.17E-OI 
2.25 27 8.28E+oO 5.43E-Ol 
-, "" 2S 8.40E+OO 5.68[-01 _.J.' ~ 

2.42 29 R.49E+{l0 5.93[-01 
2.50 3D 9.17E+OO 6.21E-Ol 
2.58 31 9.75E+OO 6.50[-01 



.-/(j .:;, <.J.~ 7 
TTh.1E INTER V AI. (YRS) 0.083333 I SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month LOllding( ug/l) I (UG/L) 

2.67 ~., 

I 
I.03E+DI 6.82E-OI J_ 

2.75 33 l.lIE+D I 7.16E-OI 

2.83 3.:.1 1.18E+OI 7.53E-01 

2.92 35 I I. 25E+O 1 7.93E-01 

3.00 36 1.30E+01 8.34E-0 I 

:>.OS 37 1.34E+O I S.75E-OI 

3.17 3S 1.37E+OI 9.17E-OI 
~ .,-
J._) 39 I.3SE+O I 9.5SE-01 

3.33 40 1.39E+OI 9.9SE-01 

3.42 41 1.29E+OI 1.03E .... 00 

3.50 42 I.2IE+OI 1.06E+00 

3.5S 43 1.15E+OI 1.09E+00 

3.67 44 1.07E+01 I.IIE+OO 

3.75 45 1.00E+OI 1.13E .... 00 

3.83 46 9.34E+OO 1.14E+00 

3.92 47 8.67E+OO 1.l5E ... 00 

4.00 48 7.97E+OO 1.l5E+00 

4.08 49 7.27E+OO 1.l6E+OO 

4.17 50 6.67E+OO 1.16E ... 00 

·U5 51 6.08E+oO 1.l5E ... 00 

4.33 52 5.55E+OO 1.15E+OO 

4.42 53 5.03E+D0 1.l4E+OO 

4.50 54 ~.70E+OO 1.l3E+OO 

4.58 55 4.43E+OO 1.l2E+OO 

4.67 56 4.14E+OO 1.I0E+OO 

4.75 57 3.86E+OO I.09E+00 

4.S3 58 3.60E+OO I.OSE+OO 

4.92 5'J 3.34E+OO 1.06E+00 

5.00 60 3.07E+OO 1.05E+OO 

5.08 61 2.80E+OO 1.03E+OO 

5.17 .6: 2.56E+OO 1.0IE+OO 

5.25 6:; 2.3-1E+DO 9.9GE-OI 

5.33 64 2.I~E+OO 9.7SE-OI 

5.-12 65 I. 93 E+DO 9.59E-OI 

5.50 G6 I.SIE+DO 9.40E-OI 

5.5S 67 1.70E+OO 9.2IE-OI 

5.67 6S 1.59E+OO 9.02E-O I 

5.75 6'J 1.49E+oO S.84E-OI 

5.S3 70 1.38E+OO 8.65E-OI 

5.92 71 1.28E+OO 8.46E-O I 

6.00 7"2 1.18E+OO S.2SE-OI 

6.08 7~ -' I.OSE+OO R.09E-OI 

6.17 74 9.S6E-0 1 7.9IE-OI 

6.25 75 9.00E-O I 7.nE-OI 

6.33 76 S.2IE-01 7.54E-01 

6 . .:.12 77 7.43E-O 1 7.36E-OI 

6.50 78 0.95E-0 I 7.ISE-OI 

6.58 79 0.55E-0 1 7.0IE-01 

G.G7 SO 6.12E-0 1 G.83E-01 

G.75 81 5.7IE-01 6.GGE-OI 

G.S3 82 5.32E-0 1 G.50E-01 
G.92 83 4.93E-01 G.34E-OI 

7.00 :'1.:.1 4.53E-O 1 G.IRE-OI 
7.0S X5 4.14E-01 6.02E-OI 
7.17 XO 3.79E-O 1 5.S6E-OI 

7.251 87 3.46E.-0 1 S.7IE-OI 



5~ uf 1, 

TIME INTER VAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month ILoading(ug:l) (UG/L) 

7.33 88 3.16E-OI 5.56E-Ol 

7.42 89 2.S6E-0 I 5.42£-0 I 

7.50 90 2.67E-O I 5.:7£-01 

7.5S 91 2.52E-O I 5.13£-01 

7.67 92 2.35E-OI 5.00£-01 

7.75 ~3 2.20E-OI ·a6E-01 

7.83 94 2.05E-0 I -U3£-01 

7.92 95 1. 90E-0 I 4.61E-01 

8.00 96 1.74E-0 I 4.48£-01 

8.08 97 l.59E-OI 4.36E-01 

8.17 98 1.46E-0 I 4.24£-01 

8.25 99 1.33E-OI 4.13E-01 

8.33 100 1.21E-0 I 4.01£-01 

8.42 101 1.1OE-0 I 3.90£-01 

8.50 102 1.03E-OI 3.80£-01 

iU8 103 9.68E-02 3.69£-01 

8.G7 104 9.0~E-02 3.59E-01 

S.75 105 8.44E-02 3.49E-01 

8.:n 106 7.8GE-02 3.39£-01 

8.92 107 7.29E-02 3.30£-01 

':1.00 lOS G.G9E-02 3.21E-01 

9.08 109 6.1IE-02 3.12£-01 

9.17 110 5.60E-02 3.03£-01 

9.25 III 5.IIE-02 2.95£-01 

9.33 112 4.G6E-02 2.86£-01 

9.42 113 -I.22E-02 2.78E-01 

.. ':1.50 114 3.94E-02 2.70£-01 

9.58 115 3.72E-02 2.63E-01 

9.67 116 J.47E-02 2.55£-01 

9.75 117 3.24E-02 2.48E-01 

9.83 liS 3.D2E-02 2.41£-01 

9.92 119 2.80E-02 2.34E-O I 

10.00 120 2.57E-02 2.28£-0 I 

10.0S 121 2.3-1E-02 2.21£-01 

10.17 122 2.15E-02 2.15E-01 

10.25 ['l' _.1 1.96E-02 2.09£-01 

10.33 124 1.79E-02 2.03E-Ol 

10.42 125 1.62E-02 1.97£-0 I 

10.50 12G 1.51 E-02 1.92E-OI 

10.58 127 1.42E-02 1.86£-01 

10.G7 128 1.33E-02 1.81 E-O I 

10.75 129 1.24E-02 1.76E-01 

10.83 130 1.15E-02 1.71£-01 

10.92 131 1.07E-02 1.66£-01 

11.00 I~" -'- 9.S I E-03 1.61 E-O I 

11.0S I~~ .'.' 8.95E-03 1.57£-01 

11.17 134 8.20E-03 1.52£-01 

11.25 135 7.47E-03 1.48£-01 

11.33 136 6.8IE-OJ 1.43£-01 

11.42 137 6.16E-03 1.39E-0 1 

11.50 13S 5.75E-OJ 1.35E-0 1 

II.5S 139 5.42E-OJ 1.32E-0 I 

11.67 140 5.05E-03 1.2SE-0 I 

11.75 
. 

141 -t.7IE-0:; 1.24E-0 I 

1I.8J 142 4.3RE-OJ 1.21 E-OI 

11.92 143 4.05E-03 1.17E-OI 



TUvIE INTERVAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ElAPSED TUvIE - YRS Month , Loading(ugll) (UG/L) 

12.00 144 3.71E-03 1.14E-O 1 

12.0S 145 3.39E-03 I.IOE-O 1 

12.17 146 3.lOE-03 1.07E-Ol 

12.25 147 2.S2E-03 I.04E-O 1 

12.33 I<lS 2.57E-03 1.0 lE-O I 

12.42 149 2.32E-03 9.83E-02 

12.50 150 2. 16E-03 9.5SE-02 

12.58 151 2.03E-03 9.28E-02 

12.67 152 1.89E-03 9.0 1 E-02 

12.75 153 1.75E-03 8.7SE-02 

12.83 154 1.63E-03 8.50E-02 

12.92 155 1.51E-03 8.26E-02 

13.00 156 1.38E-03 8.02E-02 

13.08 157 1.25E-03 7.79E-02 

13.17 ISS 1.14E-03 7.S7E-02 

13.25 159 1.03E-03 7.3SE-02 

13.33 160 9.35E-04 7.14E-02 

13.42 161 8.39£-04 6.93E-02 

13.50 162 7.77£-04 6.73E-02 

13.58 163 7.32E-04 6.54E-02 

13.67 164 6.76E-04 6.3SE-02 

13.75 165 6.20E-04 6.17E-02 

13.83 166 5.70E-04 5.99E-02 

13.92 167 5.23E-04 5.82E-02 

14.00 168 4.76E-04 5.65E-02 

14.08 169 4.27E-04 5.49E-02 

-- 14.17 170 3.90E-04 5.33E-02 

I·U5 171 3,49E-04 5. I 8E-02 

14.33 172 3.09E-04 5.03E-02 

1442 173 2.71E-04 4.8SE-02 

14.50 17J 2.50E-04 4.74E-02 

1.:I.5S 175 2.25E-Oo.l 4.61 E-02 

14.67 176 1.99E-04 4,47E-02 

1-1.75 177 I. 77 E-Oo.l 4.34E-02 

14.S3 In I.5GE-Oo.l 4.22E-02 

14.92 179 1.36E-04 4.10E-02 

15.00 ISO 1.16E-04 3.98E-02 

15.08 IS 1 9.93E-05 3.S7E-02 

15.17 IS2 8.50E-05 3.75E-02 

15.25 183 ·7.00E-05 3.6SE-02 

15.33 18-1 5.50E-05 3.54E-02 

15.42 185 4.IOE-05 3.44E-02 

15.50 186 3.50E-05 3.34E-02 

15.58 IS7 2.55E-05 3.24E-02 

15.67 IS8 1.70E-05 3. 1 SE-02 

15.75 189 9.50E-OG 3.06E-02 

15.83 11)0 2.00E-06 2.97E-02 

15.92 191 1.00E-07 2.S9E-02 

16.00 11)2 1.00E-07 2.80E-02 

16.08 193 1.00E-07 2.nE-02 
16.17 194 1.00E-07 2.64E-02 

16.25 195 l.00E-07 2.S7E-02 

IG.33 1% I.OOE-07 2,49E-02 -16.42 1')7 1.00E-07 2.42E-02 
16.50 198 I.OOE-07 2.35E-02 
16.58 ISlI) 1.00E-07 2.2SE-02 



~7 1),-
I 

TIME n";TERVAL (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month I Londing( ugil) (UG/L) 

16.67 200 

I 
1.00E-07 2.22E-02 

16.75 201 1.00E-07 2.15E-02 

16.83 102 1.00E-07 2.09E-02 

16.92 203 1.00E-07 2.03E-02 

17.00 20-1 1.00E-07 1.97E-02 

17.08 205 1.00E-07 I.92E-02 

17.17 206 1.00E-07 1.86E-02 

17.25 207 1.00E-07 1.81E-02 

17.33 208 1.00E-07 1.76E-02 

17.42 209 1.00E-07 1.70E-02 

17.50 210 1.00E-07 1.66E-02 

17.58 211 1.00E-07 1.61E-02 

17.67 212 1.00E-07 1.56E-02 

17.75 213 1.00E-07 1.52E-02 

17.83 214 1.00E-07 1.47E-02 

17.92 215 1.00E-07 1.43E-02 

18.00 216 1.00E-07 1.39E-02 

18.0S 217 1.00E-07 1.35E-02 

18.17 218. 1.00E-07 1.31E-02 

18.25 219 1.00E-07 1.27E-02 

18.33 220 1.00E-07 1.24E-02 

18.42 221 1.00E-07 1.20E-02 

18.50 222 1.00E-07 1. 17E-02 

18.58 .,.,' ---' 1.00E-07 1.13E-02 

18.67 224 1.00E-07 1.10E-02 

18.75 225 1.00E-07 1.07E-02 

18.83 226 1.00E-07 I.04E-02 

18.92 227 1.00E-07 1.0 1 E-02 

19.00 228 1.00E-07 9.78E-03 

19.08 229 1.00E-07 9.50E-03 

19.17 230 1.00E-07 9.23E-03 

1').25 231 I.OOE-07 8.96E-03 

19.33 232 I.OOE-07 8.70E-03 

19.-12 '" -.'."1 1.00E-07 8A5E-03 

19.50 23-1 1.00E-07 8.2IE-03 

19.58 235 1.00E-07 7.97E-03 

19.67 236 1.00E-07 7.74E-03 

19.75 237 1.00E-07 7.52E-03 

19.83 238 I.OOE-07 7.30E-03 

19.92 239 1.00E-07 7.09E-03 

20.00 2-10 1.00E-07 6.89E-03 

20.08 2-11 1.00E-07 6.69E-03 

20.17 2-12 1.00E-07 6.50E-03 

20.25 2-13 1.00E-07 6.31E-03 

20.33 2-1-1 1.00E-07 6.13E-03 

20.42 2-15 1.00E-07 5.95E-03 

20.50 2-1(, I.OOE-07 5.78E-03 

20.58 2-17 1.00E-07 5.6IE-03 

20.67 248 1.00E-07 5.45E-03 

20.75 249 1.00E-07 5.29E-03 

20.83 250 1.00E-07 5.14E-03 

20.92 251 1.00E-07 4.99E-OJ 

21.00 252 1.00E-07 4.85E-03 

21.01\ 25J I.OOE-07 4.7IE-03 

21.17 25-1 1.00E-07 4.57E-03 

21.25 .,--
-)) I.OOE-07 4.44£-03 



TIME INTERVAL (YRS) 

ELAPSED TIME - YRS Month 

21.33 256 

21.-12 257 

21.50 258 

21.58 259 

21.67 260 

21.75 261 

21.83 262 

21.92 263 

22.00 264 

22.08 265 

22.17 266 .,., .,-__ ._::l 267 

22.33 268 

22.42 269 

22.50 270 

22.58 271 

22.67 272 

22.75 273 

22.83 274 

22.92 275 

23.00 276 

23.08 277 

23.17 278 
.., .... .., ~ 
-.)._) 279 

23.33 280 

23.42 281 

23.50 282 

23.5& 283 

23.67 284 

23.75 285 

23.83 2S6 

23.92 2S7 

24.00 2XX 

2-1.0S 289 

2-1.17 290 

24.25 291 

2-1.33 292 

24.42 293 

24.50 294 

2-1.5S 295 

24.67 296 

24.75 297 

24.83 29S 

24.92 299 

25.00 300 

0.083333 

ILoadim:(ul!il) 

1.00E-07 

l.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

l.00E-07 

I.OOE-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

l.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

l.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

l.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

MAX 
1.39E+(l1 

SOURCE AREA CONC. C3 

(UG/L) 

4.31E-03 

-I.19E-03 

4.07E-03 

3.95E-03 

3.84E-03 

3.73E-03 

3.62E-03 

3.52E-03 

3.42E-03 

3.32E-03 

3.22E-03 

3.13E-03 

3.04E-03 

2.95E-03 

2.87E-03 

2.78E-03 

2.70E-03 

2.63E-03 

2.55E-03 

2.48E-03 

2.40E-03 

2.34E-03 

2.27E-03 

2.20E-03 

2.14E-03 

2.08E-03 

2.02E-03 

1.96E-03 

1.90E-03 

1.85E-03 

1.80E-03 

1.7-1E-03 

1.69E-03 

1.64E-03 

1.60E-03 

1.55E-03 

1.51E-03 

1.46E-03 

1.42E-03 

1.38E-03 

1.34E-03 

1.30E-03 

1.26E-03 

1.23E-03 

1.19E-03 

MAX 
1.16E+OO 



SATUR.<\.TED ZONE PARTITIONING 

SITE: NIROP Fridc:ly CONTA l\'lINANT: PCE 

HALF-LIFE (yRS): 

O.OOE+OO 

INVESTIGATOR: LK 
DATE: '214/97 OAF '2.40E·01 

SATURATED LAYER 

lNFIL T (FTIYR): 0548 KOC '279 

LENGTH (FT): 800 FOC 0.0016 

WIDTH(FT): 400 Kd (LIKG): 4.46E-01 

GROUNDWATER FLOW VELOCITY (FTIYR) 573 SATURA TION: 1.00 

POROSITY 0.3 THICKNESS (FT): 1'2.50 

DECAY (IIDAY): O.OOE+OO 

DENSITY(G/CM3): 1.60 C30 (PPB): O.OOE+OO 

CU2 (PPB): O.OOE ... OO 

QI (LIDAY): 1.36E+04 Q2 (LJDAY): 6.67E .... 04 

TIME INTER VAL (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month Loading(ugll) (VGIL) 

0.00 0 O.OOE+OO O.OOE+OO 
0.08 1 6.53E+OO 2.33E-02 _. 
0.17 2 6.68E+OO 

-" 

4.66E-02 
0.'25 -' 6.67E+OO 6.94E-02 
0.33 4 6.71E+OO 9.19E-02 
0.42 5 6.73E+OO 1.I4E-0 1 
0.50 G 7.27E+OO l.37E-0 1 
0.58 7 7..J5E+OO 1.61 E-O 1 
0.G7 S 7.68E+OO 1.85E-0 1 
0.75 9 7.53E+OO 2.08E-Ol 
O.R} 10 G.98E+OO '2.29E-Ol 
0.9'2 11 6.39E+OO 2.47E-Ol 
1.00 1'2 5.74E+OO 2.62E-0 1 
1.08 13 5.15E+OO '2.75E-0 1 
1.17 14 4.6SE+oO 2.86E-01 
1.'25 15 4.15E+OO 2.94E-01 
1.33 IG ~.69E+OO 3.0IE-01 
1.4'2 17 3.24E+OO 3.07E-01 
1.50 IR 3.09E+OO 3.IIE-01 
1.58 19 2.S0E+OO 3.15E-0 I 
1.67 20 2.55E+OO 3.17E-01 
1.75 '21 2.33E+OO 3.19E-01 
I.R3 .,., 

2.12E+OO 3.20E-Ol 
1.92 .,~ 

-.' I. 93 E+OO 3.20E-Ol 
2.00 24 I.72E+OO 3.19E-01 
2.08 . 25 1.54E+OO 3.18E-Ol 
2.17 26 1.40E+OO 3.16E-Ol 
2.25 27 1.2·IE+OO 3.14E-01 
2.33 28 I.IOE+OO 3.IIE-OI . 
'2.42 '29 9.G7E-0 1 3.0SE-0 1 
2.50 30 9.2JE-OI 3.05E-O 1 
2.SS 31 lU5E-01 3.02E-0 1 



TIME INTERVAL (YRS) 0.083333 I SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month Loading( ugil) ! (11GI1.) 

"2.67 ~., 

.:>- 7.6IE-OI "2.98E-0 I 

"2.75 -'':> 6.97E-0 I "2.94E-OI 

"2.S3 3.:1 6.34E-0 I 2.90E-OI 

"2.92 35 5.75E-0 1 2.86E-O I 

3.00 36 5.15E-OI "2.82E-0 I 

3.0S 37 4.60E-0 I 2.78E-OI 

3.17 38 4.18E-OI 2.73E-OI 

3."25 39 3.70E-O 1 2.69E-OI 

3.33 40 3.29E-OI "2.64E-O I 

3.4"2 41 2.89E-OI "2.60E-OI 

3.50 42 2.76E-OI 2.55E-OI 

3.58 43 2.49E-OI "2.5IE-O I 

3.67 4.:1 2.27E-O 1 2.46E-OI 

3.75 45 2.08E-OI 2.42E-OI 

3.83 46 1.89E-OI 2.38E-OI 

3.92 47 I.72E-OI 2.33E-OI 

4.00 4S 1.54E-0 1 2.29E-OI 

4.08 49 1.37E-OI 2.24E-OI 

4.17 50 U5E-OI 2.20E-OI 

4.25 51 1.10E-0 1 2.16E-OI 

4.33 52 9.8IE-02 2.12E-OI 

4.42 53 8.62E-02 2.08E-OI 

4.50 54 8.23E-02 2.04E-OI 

4.58 55 7.44E~92 2.00E-OI 

4.67 56 6.78E-02 1.96E-O I 

4.75 57 6.20E-02 1.92E-01 
.-- 4.S3 58 5.65E-02 1.88E-O I 

4.92 59 5.12E-02 I.84E-O I 

5.00 60 4.58E-02 1.80E-OI 

5.08 61 4.IOE-02 I.77E-O I 

5.17 62 3.72E-02 1.73E-0 1 

5.25 G:; 3.29E-02 1.70E-0 I 

5.33 6<1 2.93E-02 1.66E-0 I 

5 . .:12 65 2.57E-02 1.63E-0 I 

5.50 66 2.45E-02 1.59E-01 

5.5S 67 2.22E-02 1.56E-Ol 
-' " 5.67 68 2.02E-02 1.53E-0 I 

5.75 69 I.S5E-02 1.50E-OI 

5.83 70 1.6SE-02 1.47E-0 I 

5.92 71 1.53E-02 1.44E-O I 

6.00 72 1.37E-02 1.41 E-O I 

6.08 73 1.22E-02 1.38E-01 

6.17 74 1.11 E-02 1.35E-0 I 

6.25 75 9.79E-03 1.32E-0 I 

6.33 76 8.70E-03 1.29E-0 I 

6.42 77 7.64E-03 1.27E-0 I 

6.50 7S 7.29E-OJ 1.24E-0 I 

6.58 79 6.59E-03 1.21 E-O 1 

6.67 SO 6.00E-03 1.19E-0 I 
6.75 SI 5A9E-03 1.16E-0 I 
6.S3 82 4.99E-03 1.14E-0 1 

6.92 83 4.52E-03 1.12E-0 I 

7.00 S-I 4.04E-OJ 1.09E-0 I 
-7.08 85 J.6IE-03 1.07E-OI 

7.17 86 3.2SE-OJ 1.05E-O I 
7.25 87 2.S9E-03 1.03E-0 1 



TIME n-lTER VAt (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month LOllding(ug/I) (UG!L) 

7.33 SS 2.57E-03 I.OOE-OI 

7.42 S9 2.25E-03 9.83E-02 

7.50 90 2.15E-03 9.62E-02 

7.5S 91 1.94E-03 9.42E-02 

7.67 92 1.76E-03 9.22E-02 

7.75 9~ -' 1.61 E-03 9.03E-02 

7.S3 94 1.46E-03 S.B4E-02 

7.92 95 1.32E-03 S.65E-02 

S.OO 96 1.18E-03 S.47E-02 

S.OS 97 1.05E-03 8.29E-02 

8.17 98 9.5IE-04 S.I2E-02 

S.25 99 S.36E-04 7.95E-02 

8.33 100 7.39E-04 7.7SE-02 

S.42 101 6.45E-04 7.62E-02 

S.50 102 6.IIE-04 7.46E-02 

S.5S 103 5.49E-04 7.30E-02 

S.67 104 4.95E-04 7.15E-02 

S.75 105 4.49E-04 7.00E-02 

S.S3 106 4.04E-04 6.S5E-02 

S.92 107 3.62E-04 6.7IE-02 

9.00 lOS 3.20E-04 6.57E-02 

9.0S 109 2.83E-04 6.43E-02 

9.17 110 2.5IE-04 6.29E-02 

9.25 III 2.ISE-04 6.16E-02 

9.33 112 1.90E-04 6.03E-02 

9.42 113 1.62E-04 5.90E-02 

- - 9.50 114 I.5IE-04 5.7SE-02 

9.5S 115 1.32E-04 5.66E-02 

9.67 116 1.16E-04 5.54E-02 

9.75 117 1.0 I E-04 5.42E-02 

9.S3 118 8.66E-05 5.31E-02 

9.92 119 7.30E-05 5.20E-02 

10.00 120 6.IOE-05 5.09E-02 

10.08 121 5.02E-05 4.98E-02 

10.17 122 4.IIE-05 4.SSE-02 

10.25 123 3.24E-05 4.77E-02 

10.33 124 2.55E-05 4.67E-02 

10.42 125 1.94E-05 4.5SE-02 

10.50 126 1.53E-05 4.4SE-02 

IO.5S 127 9.80E-06 4.38E-02 

10.67 128 4.80E-06 4.29E-02 

10.75 129 2.00E-07 4.20E-02 

IO.S3 130 1.00E-07 4.11E-02 

10.92 131 1.00E-07 4.03E-02 

11.00 132 1.00E-07 3.94E-02 

II.OS 133 1.00E-07 3.86E-02 

11.17 134 1.00E-07 3.7SE-02 

11.25 135 I.OOE-07 3.70E-02 

11J3 136 1.00E-07 3.62E-02 

11.42 137 1.00E-07 3.54E-02 

11.50 13R 1.00E-07 3.47E-02 

II.5R 139 1.00E-07 3.40E-02 

11.67 1<10 1.00E-07 3.33E-02 

11.75 - 141 1.00E-07 3.26E-02 

II.S3 1·12 1.00E-07 3.19E-02 

11.92 143 1.00E-07 3.12E-02 



TIME INTER VAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ELAPSED TUvIE - YRS Month Loading(ugll) (UG/L) 

12.00 144 1.00E-07 3.05E-02 

12.08 145 1.00E-07 2.99E-01 

12.17 146 1.00E-07 2.93E-02 

11.15 147 1.00E-07 2.87E-01 

12.33 148 1.00E-07 1.81E-02 

12.42 149 1.00E-07 2.75E-02 

11.50 150 1.00E-07 1.69E-01 

12.58 151 1.00E-07 2.63E-02 

12.67 151 1.00E-07 1.58E-02 

12.75 153 1.00E-07 2.51E-02 

12.83 154 1.00E-07 1.47E-02 

12.92 155 1.00E-07 2.42E-02 

13.00 156 1.00E-07 2.37E-02 

13.08 157 1.00E-07 2.32E-02 

13.17 158 1.00E-07 2.27E-01 

13.25 159 1.00E-07 2.22E-02 

13.33 160 1.00E-07 2.17E-01 

13.42 161 1.00E-07 2.13E-02 

13.50 162 1.00E-07 2.08E-01 

13.58 163 1.00E-07 2.04E-02 

13.67 164 1.00E-07 2.00E-02 

13.75 165 1.00E-07 1.95E-02 

13.83 166 1.00E-07 1.91E-02 

13.92 167 1.00E-07 1.87E-02 

14.00 168 1.00E-07 1.83E-02 

14.08 169 1.00E-07 1.79E-02 
-.. 14.17 170 1.00E-07 1.76E-02 

14.25 171 1.00E-07 I.72E-02 

14.33 172 1.00E-07 1.68E-02 

14.42 173 1.00E-07 1.65E-02 

14.50 174 1.00E-07 1.61E-02 

14.58 175 1.00E-07 1.58E-02 

14.67 17G 1.00E-07 1.55E-02 

1-1.75 177 1.00E-07 1.51E-02 

14.83 178 1.00E-07 1.48£-01 

14.91 179 1.00E-07 1.-I5E-02 

15.00 180 1.00E-07 1.42E-02 

15.0S 181 1.00E-07 1.39E-02 

15.17 182 1.00E-07 1.36E-02 

15.25 183 1.00E-07 1.33E-02 

15.33 IS4 1.00E-07 1.30E-02 

15.42 185 1.00E-07 1.2S£-02 

15.50 ISG 1.00E-07 1.25E-02 

15.5S IS7 1.00E-07 1.22E-02 

15.67 18S 1.00E-07 1.20E-02 

15.75 189 1.00E-07 1.17E-02 

15.83 190 1.00E-07 1.15£-02 

15.92 191 1.00E-07 1.12E-02 

16.00 192 1.00E-07 1.10£-02 

16.08 193 I.OOE-07 1.0SE-02 

16.17 194 1.00E-07 1.05£-02 

16.25 195 I.OOE-07 1.03£-02 

IG.33 196 1.00E-07 1.0IE-02 -16.42 197 1.00E-07 9.90£-03 

16.50 19& 1.00E-07 9.69E-03 
IG.5S 199 1.00E-07 9.-18£·03 



TllvIE INTER VAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ELAPSED TllvIE - YRS Month L03ding(ug'l) (VQiL) 

16.67 200 I.OOE-07 9.2SE-03 

16.75 201 I.OOE-07 9.09E-03 

16.S3 202 I.OOE-07 S.90E-03 

16.9::! 203 I.OOE-07 S.7IE-03 

17.00 2!Fl I.OOE-07 S.53E-03 

17.0S 205 I.OOE-07 S.35E-03 

17.17 206 I.OOE-07 S.17E-03 

17.15 207 I.OOE-07 S.00E-03 

17.33 20S I.OOE-07 7.S3E-03 

17.42 209 I.OOE-07 7.67E-03 

17.50 210 I.OOE-07 7.51E-03 

17.5S 211 I.OOE-07 7.35E-03 

17.67 212 I.OOE-07 7.19E-03 

17.75 213 I.OOE-07 7.04E-03 

17.83 214 I.OOE-07 6.S9E-03 

17.92 215 I.OOE-07 6.75E-03 

IS.OO 216 I.OOE-07 6.61E-03 

IS.OS 217 I.OOE-07 6.47E-03 

IS.17 21S I.OOE-07 6.33E-03 

18.15 219 I.OOE-07 6.20E-03 

18.33 220 I.OOE-07 6.07E-03 

18.42 221 I.OOE-07 5.94E-03 

18.50 222 I.OOE-07 5.8 I E-03 

18.58 .,.,~ 

---' I.OOE-07 5.69E-03 

IS.67 224 I.OOE-07 5.57E-03 

IS.75 225 I.OOE-07 5.46E-03 

-- IS.S3 226 I.OOE-07 5.34E-03 

IS.92 227 I.OOE-07 5.13E-03 

19.00 22S· I.OOE-07 5.12E-03 

19.0S 229 I.OOE-07 5.01E-03 

19.17 230 l.OOE-07 4.9IE-03 

19.25 231 l.OOE-07 .:I.SOE-03 

19.33 .,~., 

--'- I.OOE-07 4.70E-03 

19.42 .,~-

--'-' l.OOE-07 .:!.GOE-03 

19.50 234 l.OOE-07 4.51 E-03 

19.5S 235 I.OOE-07 4.4IE-03 

19.67 236 I.OOE-07 4.32E-03 

19.75 237 I.OOE-07 4.23E-03 

19.83 23S I.OOE-07 4.I.:IE-03 

19.92 239 I.OOE-07 4.05E-03 

20.00 240 I.OOE-07 3.97E-03 

20.08 241 I.OOE-07 3.RSE-03 

20.17 242 l.OOE-07 3.80E-03 

20.25 243 I.OOE-07 3.nE-03 

20.33 24-1 l.OOE-07 3.64E-03 

20.42 245 I.OOE-07 3.57E-03 

20.50 246 l.OOE-07 3.49E-03 

20.58 2-17 I.OOE-07 3.42E-03 

20.67 24S I.OOE-07 3.J5E-03 

20.75 249 I.OOE-07 3.27E-03 

20.83 250 I.OOE-07 3.21E-03 

20.92 251 I.OOE-07 3.14E-03 

21.00 252 I.OOE-07 3.07E-03 -21.08 253 I.OOE-07 3.0IE-03 
21.17 25-1 l.OOE-07 2.94E-03 

21.25 ., ---» I.OOE-07 2.S8E-03 



TIME INTER VAL (YRS) 

ELAPSED TnviE - YRS Month 

21.33 256 

21.42 257 

21.50 258 

21.58 259 

21.67 260 

21.75 261 

21.83 262 

21.92 263 

22.00 264 

:: 08 265 

':':.: 7 266 

22.25 267 
..,~ ~.., __ ._oJ 268 
.,., .. ., __ ""t_ 269 

22.50 270 

22.58 271 

22.67 272 

22.75 273 

22.83 274 

22.92 275 

23.00 276 

23.08 277 

23.17 278 

23.25 279 

23.33 280 

23.42 281 
-- 23.50 282 

23.58 283 

23.67 284 

23.75 285 

23.83 286 

23.92 287 

24.00 288 

24.08 289 

24.17 290 

24.25 291 

24.33 292 

24.42 293 

24.50 294 

24.58 295 

24.67 296 

24.75 297 

24.83 298 

24.92 299 

25.00 300 

0.OS3333 

Londillg(ugll) 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 
1.00E-07 

MAX 
7.68E+OO 

SOURCE AREA CONC. C3 

(UG,1..) 

2.S2E-03 

2.76E-03 

2.70E-03 

2.65E-03 

2.59E-03 

2.54E·03 

2.48E-03 

2.43E-03 

2.38E-03 

2.33E-03 
2.28E-03 

2.23E-03 

2.19E-03 

2.14E-03 

2.IOE-03 

2.05E-03 

2.0IE-03 

1.97E-03 

I.92E-03 

1.88E-03 

1.84E-03 

1.8IE-03 

1.77E-03 

1.73E-03 

1.69E-03 

1.66E-03 

1.62E-03 

1.59E-03 

1.56E-03 

1.52E-03 

1.49E-03 

IA6E-03 

IA3E-03 

1.40E-03 

1.37E-03 

1.34E-03 

1.3IE-03 

1.28E-03 

1.26E-03 

1.23E-03 

1.21 E-03 

1.1 8E-03 

1.16E-03 

1.\3E-03 
1.IIE-03 

MAX 
3.20E-OI 



SATURATED ZONE PARTITIONING 

SITE: NIROP Fridcly CONTAMINANT: DCE 

HALF-LIFE (yRS): 

O.OOE ... OO 

INVESTIGATOR: LK 

DATE: 2/4/97 DAF 9.S9E+00 

SA TURA TED LAYER 

INFll.. T (FT /YR): 0.54S KOC 94 

LENGTH (FT): SOO FOC 0.0016 

WIDTH(FT): 400 Kd (lJKG): 1.50E-0 I 

GROUNDWATER FLOW VELOCITY (FT/YR) 573 SATURATION: 1.00 

POROSITY 0.3 Tl-DCKNESS (FT): 12.50 

DECAY (liDAY): O.OOE+OO 

DENSITY(G/CM3): 1.60 C30 (PPB): O.OOE+OO 

CU2 (PPB): O.OOE+OO 

QI (lJDAY): 1.36E+04 Q2(UDAy): 6.67E+04 

TrME INTER VAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month Loading(ug/l) (UGIL) 

0.00 0 O.OOE+OO O.OOE+OO 

O.OS I 1.I1E+02 7.37E-OI 
-. 0.17 2 9.00E+01 1.30E+00 

0.25 3 8.09E+01 1.79E+00 

0.33 4 7.83E+OI 2.24E+00 

0.42 5 7.85E+01 2.67E+00 

0.50 6 7.43E+O 1 3.06E+00 

0.58 7 7.8GE+O 1 3.46E+00 

0.67 8 S.08E+01 3.S6E+00 

0.75 9 8.27E+01 4.26E+00 

0.83 10 8.50E+01 4.65E+00 

0.92 II 8.G7E+01 5.05E+00 

1.00 12 8.84E+O 1 5.44E+00 

1.0S 13 8.87E+01 S.SIE+OO 
1.17 1.:1 8.GGE+O 1 6.16E+00 

1.25 15 8.78E+01 6.50E+00 

1.33 16 8.88E+O 1 6.83E+00 
1.42 17 9.01E+01 7.16E+00 
1.50 18 8.55E+01 7.45E+00 
1.58 19 9.05E+01 7.76E+00 
1.67 20 9.31E+01 S.07E+00 
1.75 21 9.55E+01 8.39E+00 
I.S3 22 9.84E+01 8.7IE+OO 
1.92 ..,~ 

-.) 1.0 I E+02 9.04E+00 
2.00 2.:1 1.04E+02 9.37E+00 
2.08 25 1.05E+02 9.70E+00 
2.17 26 1.04E+02 1.00E+OI 
2.25 27 I.OGE+02 1.03E+OI 
2.33 2S 1.07E+02 1.06E+OI . 
2.42 29 1.09E+02 1.09E+OI 
2.50 30 1.09E+02 1.12E+OI 
2.58 31 1.19E+02 1.I6E+oI 



TIME INTERVAL (,rRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME • YRS Month Loading(ugll) (UG/1.) 

"2..67 ~., 

.'- 1.26E+02 1."2.0E"'0 I 

2.75 33 1.35E+02 1.24E+OI 

2.83 34 1.43E+02 1.28E"'01 

2.92 35 1.49E+02 1.33E+01 

3.00 36 1.48E+02 1.38E+01. 

3.08 37 1.39E+02 1.-:I2E+01 

3.17 38 1.28E+02 1.45E+01 

3.25 39 1.20E+02 1.47E+01 

3.33 40 1.1JE+02 1.49E+01 

3.42 41 I.OSE+02 1.50E+01 

3.50 42 9.50E+Ol 1.50E+01 

3.58 43 9.J7E+Ol I.5IE+OI 

3.67 44 8.96E+Ol I.5IE+OI 

3.75 45 8.53E+Ol 1.50E+01 

3.83 46 8.12E+Ol 1.50E+01 

3.92 47 7.67E+OI 1.49E+01 

4.00 48 7.21E+Ol 1.48E+01 

4.08 49 6.67E+OI 1.47E+OI 

4.17 50 6.IIE+OI 1.45E+OI 

4.25 51 S.73E+O I 1.43E+01 

4.33 52 5.34E+OI 1.41E+01 

4.42 53 4.97E+OI 1.39E+01 

4.50 54 4.50E+OI l.36E+01 

4.58 55 4.44E+OI 1.J4E+01 

4.67 56 4.24E+OI 1.32E+01 

4.75 57 4.04E+OI l.29E+OI 

-. 4.83 58 J.84E+OI 1.27E+OI 

4.92 59 3.63E+OI 1.24E+01 

5.00 60 J.4IE+OI l.2IE+OI 

5.0S 61 3.15E+{l1 1.19E+OI 

5.17 62 2.89E+{l1 1.16E+01 

5.25 G~ -' 2.71 E+{ll 1.13E+0 I 

5.J3 G4 2.53E+{l1 1.11 E+OI 

5.42 G5 2.J5E+OI 1.0SE+01 

5.50 GG 2.IJE+OI 1.05E+01 

5.58 G7 2.IOE+OI 1.02E+01 

5.67 GS 2.00E+OI 9.96E+00 

5.75 69 1.9 I E+O I 9.70E+00 

5.S3 70 1.81 E+OI 9.44E+00 

5.92 71 1.71E+OI 9.ISE+00 

6.00 72 1.6 IE+{l I 8.93E+00 

G.03 73 1.49E+OI S.6SE+00 

6.17 74 1.J6E+OI S.43E+00 

6.25 75 1.2SE+OI 8.19E+OO 

6.33 76 1.19E+OI 7.95E+00 

6.4"2. 77 I.IIE+OI 7.7 I E+OO 

6.50 73 1.0lE+OI 7.-17E+00 

6.58 79 9.91E+OO 7.25E+00 

6.67 !i0 9.46E+OO 7.03E+00 

6.75 81 9.01E+OO 6.SIE+00 

6.S3 S2 8.57E+{)0 6.60E+00 

6.92 83 8.09E+OO 6.40E+00 

7.00 8.:1 7.60E+{)0 6.20[+00 

7.0S 
. 

35 7.04 E+{)O 6.00E+00 

7.17 86 6.44E+OO 5.SI E+OO 

7.25 87 G.05E+OO 5.62E+OO 



TIME INTERVAL (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month LOllding(ug.l) (UO/l.) 

7.33 88 5.64E+OO 5.44£+00 

7.42 89 5.24E+OO 5.26E"'-OO 

4.75E+OO - 5.09£+00 7.50 90 

7.58 91 4.68E+OO 4.92E+00 

7.67 92 4.47E+OO 4.76E+00 

7.75 93 4.26E+OO 4.60£+00 

7.83 94 4.05E+OO 4.45E+00 

7.92 95 3.82E+OO 4.30£+00 

8.00 96 3.59E+OO 4.15£+00 

8.08 97 3.33E+OO 4.0 I E+OO 

8.17 98 3.0SE+OO 3.88£+00 

8.25 99 2.86E+OO 3.74E+00 

8.33 100 2.66E+OO 3.6IE+00 

8.42 101 2.48E+OO 3.49E+00 

8.50 102 2.2SE+OO 3.37E+00 

8.58 103 2.21E+OO 3.25£+00 

8.67 104 2.IIE+OO 3.14E+00 

8.75 105 2.01E+OO 3.03£+00 

8.83 106 1.91E+OO 1.91£+00 

8.92 107 1.81 E+OO 1.81£+00 

9.00 108 1.70E+OO 1.71E+00 

9.08 109 I. 57E+OO 1.63E+00 

9.17 110 1.44E+OO 1.53E+00 

9.25 111 I.3SE+OO 1.44E+00 

9.33 112 1.26E+OO 1.36E+00 

9.41 113 1.17E+OO 1.17£+00 

- . 9.50 114 1.06£+00 1.19E+00 

9.58 115 1.05E+OO 1.11£+00 

9.67 116 9.99E-01 1.03£+00 

9.75 117 9.5IE-01 1.96£+00 

9.83 118 9.04E-01 1.89E+00 

9.92 119 8.54E-0 1 1.82£+00 

10.00 120 8.02E-0 1 1.76£+00 

10.08 121 7.43E-0 1 1.69£+00 

10.17 121 6.80E-0 I 1.63£+00 

10.15 113 6.38E-0 I 1.57£+00 

10.33 124 5.9SE-01 1.51£+00 

10.41 125 5.53E-Ol 1.46£+00 

10.50 116 5.0IE"01 1.40£+00 

10.58 127 4.94E-O I 1.35E+00 

10.67 118 4.72E-01 1.30£+00 

10.75 129 4.49E-0 I 1.16£+00 

10.83 130 4.27E-O I 1.11E+00 

10.92 131 4.04E-0 1 1.16£+00 

11.00 I ~., -'- 3.79E-0 I 1.11£+00 

11.08 133 3.SIE-01 1.08E+00 

11.17 134 :UIE-OI 1.04£+00 

11.15 135 3.0IE-01 1.00E+00 

11.33 136 2.8IE-01 9.64£-0 I 

11.41 137 2.61 E-O I 9.18E-Ol 

11.50 138 2.37E-0 I 8.93E-01 

11.58 139 2.33E-0 I 8.60E-01 

11.67 140 2.23E-0 1 8.27£-01 

11.75 
~ 

141 2.12E-0 I 7.97E-01 

11.83 141 2.02E-0 I 7.67£-01 
11.92 143 1.91 E-O I 7.3S£-01 



TIME INTER VAL (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month Loading( ug/I) (UGfL) 

11.00 144 1.79E-0 I 7.IOE-01 

11.08 145 1.66E-0 I 6.84E-01 

11.17 146 1.52E-O I 6.5SE-01 

11.15 147 1.·nE-OI 6.33E-01 

11.33 148 1.33E-0 I 6.09E-01 

11.41 149 1.24E-0 I 5.S6E-0 I 

11.50 150 1.12E-OI 5.64E-O I 

11.58 151 I.10E-0 I 5.43E-01 

11.67 152 1.05E-0 I 5.11E-0 I 

11.75 153 I.OOE-OI 5.02E-OI 

12.83 154 9.54E-02 4.83E-OI 

12.92 155 9.0IE-02 4.65E-01 

13.00 156 8.46E-02 4.48E-O I 

13.08 157 7.84E-02 4.3IE-OI 

13.17 158 7.17E-02 4.14E-0 I 

13.25 159 6.73E-02 3.98E-OI 

13.33 160 6.27E-02 3.83E-OI 

13.41 161 5.83E-02 3.69E-OI 

13.50 161 5.28E-02 3.55E-0 I 

13.58 163 5.2IE-02 3.4IE-OI 

13.67 164 4.97E-02 3.28E-OI 

13.75 165 4.74E-02 3.16E-OI 

13.83 166 4.5IE-02 3.03E-01 

13.92 167 4.25E-02 1.92E-0 I 

14.00 168 4.00E-02 1.81E-01 

14.08 169 3.70E-02 1.70E-OI 

.. 14.17 170 3.39E-02 2.60E-OI 

14.25 171 3.ISE-02 2.50E-OI 

14.33 171 2.96E-Ol 1.40E-OI 

14.42 173 2.75E-02 1.3IE-01 

14.50 17-1 2.50E-02 1.11E-01 

1-1.58 175 2.46E-02 1.14E-01 

14.67 176 2.35E-02 1.05E-OI 

1-1.75 177 2.24E-02 1.97E-01 

14.83 178 2.13E-02 1.90E-0 I 

14.92 179 2.0 I E-02 1.83E-0 I 

15.00 ISO 1.89E-02 1.76E-OI 

15.08 181 1.75E-02 1.69E-01 

15.17 181 1.60E-02 1.62E-0 I 

15.25 183 1.50E-02 1.56E-0 I 

15.33 184 I AOE-02 1.50E-01 

15.41 185 1.30E-02 1.44E-01 

15.50 186 1.1 SE-02 139E-01 

15.58 IS7 1.16E-02 1.33E-01 

15.67 ISS 1.11 E-02 1.18E-O I 

15.75 189 1.05E-02 1.23E-0 I 

15.83 190 1.00E-02 1.19E-0 I 

15.92 191 9.47E-03 1.14E-0 I 

16.00 192 8.90E-03 1.I0E-0 I 

16.08 193 8.24E-03 1.05E-0 I 

16.17 194 7.54E-03 1.0 I E-O I 

16.25 195 7.07E-03 9.74E-01 

1633 1% 6.59E-03 936E-01 

16.41 
. 

197 6.12E-03 9.00E-01 

16.50 198 5.55E-03 8.65E-01 

16.5S 199 5.47E-03 S.31E-01 



TIME INTER VAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ELAPSED TllvlE - YRS Month Loading(ug/l) (UG,L) 

16.67 :200 5.22E-03 7.99E-02 

16.75 201 4.97E-03 7.6SE-02 

16.83 202 4.73E-03 7.39E-02 

16.92 203 4A6E-03 7.10E-02 

17.00 20.:1 4.19E-03 6.S3E-02 

17.0S 205 3.89E-03 6.56E-02 

17.17 206 3.S6E-03 6.3IE-02 

17.25 207 3.33E-03 6.06E-02 

17.33 20S 3.IIE-03 5.S3E-02 

17.42 209 2.90E-03 5.60E-02 

17.50 210 2.62E-03 5.38E-02 

17.58 211 2.59E-03 5.1SE-02 

17.67 212 2.46E-03 4.9SE-02 

17.75 213 2.34E-03 4.7SE-02 

17.S3 214 2.24E-03 4.60E-02 

17.92 215 2.IIE-03 4.42E-02 

18.00 216 1.97E-03 4.25E-02 

18.08 217 1.84E-03 4.0SE-02 

18.17 218 1.67E-03 3.92E-02 

IS.25 219 I.S8E-03 3.77E-02 

18.33 220 1.47E-03 3.62E-02 

18.42 221 1.37E-OJ 3.48E-02 

18.50 222 1.22E-OJ 3.35E-02 

18.58 223 1.22E-03 322E-02 

18.67 224 1.17E-03 3.09E-02 

18.75 225 I.IIE-03 2.97E-02 
.. IS.83 226 I.OSE-03 2.86E-02 

18.92 227 9.89E-04 2.75E-02 

19.00 22S' 9.32E-04 2.64E-02 

19.0S 229 8.63E-04 2.54E-02 

19.17 230 7.99E-04 2.44E-02 

19.25 231 7.SIE-04 2.34E-02 

19.33 ..,~.., 

--'- 6.95E-04 2.25E-02 

19.-12 ..,~~ 

--',) 6.44E-04 2.16E-02 

19.50 234 S.72E-04 2.08E-02 

19.58 235 5.69E-04 2.00E-02 

19.67 236 S.43E-04 1.92E-02 

19.75 237 S.DE-04 I.S5E-02 

19.83 238 4.86E-04 1.77E-02 

19.92 239 4.55E-04 1.71E-02 

20.00 240 4.27E-04 1.64E-02 

20.0S 241 3.92E-04 1.58E-02 

20.17 242 J.5IE-04 1.5 I E-02 

20.25 2-13 3.24E-04 1.45E-02 

20.33 2-14 2.97E-04 1.40E-02 

20.42 245 2.71 E-04 1.34E-02 

20.50 246 2.50E-04 1.29E-02 

20.5R 247 2.31 E-04 1.24E-02 

20.67 24S 2.20E-04 1.19E-02 

20.75 249 2.15E-04 1.15E-02 

20.83 250 2.ISE-04 1.IOE-02 

20.92 251 2.14E-04 1.06E-02 

21.00 252 2.05E-04 1.02E-02 .. 
21.0S 253 2.03E-04 9.7S£-03 

2I.I7 254 1.97E-04 9.40E-03 

21.25 255 1.99E-04 9.0JE-03 



TIME INTER VAL (YRS) 

ELAJ'SED TIME - YRS Month 

21.33 256 

21.42 257 

21.50 258 

21.58 259 

21.67 260 

21.75 261 

21.83 262 

21.92 263 

22.00 264 

22.08 265 

22.17 266 

22.25 267 

22.33 268 

22.42 269 

22.50 270 

22.58 271 

22.67 272 

22.75 273 

22.83 274 

22.92 275 

23.00 276 

23.08 277 

23.17 278 

23.25 279 

23.33 280 

23.42 281 
., 23.50 282 

23.58 283 

23.67 2S4 

23.75 285 

23.83 2R6 

23.92 287 

24.00 288 

24.08 289 

24.17 290 

24.25 291 

-24.33 292 

24.42 293 

24.50 294 

24.5R 295 

24.67 296 

24.75 297 

24.83 29S 

2.:1.92 299 
25.00 300 

0.083333 

Londing( ugll) 

2.00E-O-l 

2.0IE-04 

I.S7E-O-l 

\.95E-04 

1.9GE-O-l 

I. 96E-04 

\.96E-04 

1. 95E-04 

1.95E-04 

1.93E-04 

1.88E-04 

1.90E-04 

1.91E-04 

1.92E-04 

1.79E-04 

1.86E-04 

1.87E-04 

1.87E-04 

1.87E-04 

1.86E-04 

1.86E-04 

1.84E-04 

1.79E-04 

1.80E-04 

1.81E-04 

1.82E-04 

1.70E-04 

I.77E-04 

1.7SE-04 

1.7SE-04 

1.79E-O-l 

1.78E-04 

1.7SE-04 

1. 76E-O-l 

1.71 E-04 

1.72E-04 

1.73E-04 

1.74E-04 

1.62E-04 

1.69E-04 

1.70E-04 

1.70E-04 

1.71 E-04 

1.70E-04 

1.70E-04 

MAX 

1..:I9E"02 

SOURCE AREA CONC. C3 

(UG:L) 

S.6SE-03 

S.34E-03 

S.OIE-OJ 

7.70E-03 

7.40E-03 

7.IIE-03 

6.84E-03 

6.57E-03 

6.32E-03 

6.07E-03 

5.83E-03 

5.61E-03 

5.39E-03 

5.18E-03 

4.98E-03 

4.78E-03 

4.60E-03 

.:IA2E-03 

4.25E-03 

4.0SE-03 

3.93E-03 

3.77E-03 

3.63E-03 

3A9E-03 

3.35E-03 

3.22E-03 

3.IOE-03 

2.9SE-03 

2.86E-03 

2.75E-03 

2.6.:IE-03 

2.5-lE-03 

2A-lE-03 

2.35E-03 

2.26E-03 

2.17E-03 

2.09E-03 

2.0 I E-03 

1.93E-03 

1.86E-03 

l.7SE-03 

1.72E-03 

1.65E-03 

1.59E-03 

1.52E-03 

MAX 
1.5IE"OI 
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NIROP FRIDLEY 
ESTIMATION OF INFILTRATION VALUE BENEATH BUILDING 
7/1/98 

1.0 Introduction 

An estimate of the infiltration beneath the building (OU3) is needed for the SESOIL model. Strictly 
speaking, the roof and the foundation should prevent any infiltration and the value should be zero. 
However, to provide a conservative approach, an estimate of the storm sewer leakage, as a 
·fraction of the total rainfall, could be made. Applying the total rainfall to the entire area is too 
conservative. 

2.0 Approach 

The approach taken was to assume that the pipe joints would leak. The leakage rate would be 
equal to the value of the criteria for sewer pipe testing in the PA Domestic Facilities Manual. This 
value is probably drawn from the Ten States Standards. This criteria is applied to a test in which 
the pipe is filled with water and 2 feet of head is applied. Thus, in that respect, the value is 
conservative since the sewers will not be flowing full. The actual quality of the joints is unknown. 
While some joints may be leaking more, some may be leaking less. No additional safety factor 
has been applied. 

In addition, only the storm sewers were considered. The SESOIL model uses weather related 
data (storm event duration, frequency, quantity) as inputs and the storm sewer flow through pipes 
could be related to this information. The sanitary sewers were excluded primarily because of 
uncertainty in the general flow rates and presence of flow in the various lines. The drawings show 
a extensive sanitary sewer network with many tie-ins, many of which were floor drains. Thus, the 
normal state of many of these lines would be empty. Because of the limitations of information and 
because of the way data must be input to the model, the sanitary sewers were not considered 
directly. However, to account for a contribution from these sewers, the leakage rate used in the 
storm sewer calculation was multiplied by a factor of 2. 

Using the site sewer drawings, the diameter and length of each of the main storm sewer lines that 
are beneath the plant were identified. Only the mainlines were considered and the small branches 
off many of the mains were ignored. (The only exception to this are the branches off the 
northernmost mainline.) 

The leakage test criteria from the PA Domestic Facilities Manual is 100 gallons per day per 
diameter-inch per mile. In this case, one day is 24 hours. With a factor of 2 applied, this yields 
200 gallons per day per diameter-inch per mile. 

For each storm sewer line or segment, the leakage rate in gallons per day was calculated by the 
product of the above criteria, the pipe diameter and the length. 

The climate data used for the OU2 SESOIL modeling was used to estimate the total water 
leakage on a monthly basis. The input data, for each month, includes the mean duration of a 
storm event during that month and the mean number storm events per month. Thus, the total 
leakage per month for each sewer line or segment. is calculated by the product of the monthly 
leakage rate (gallons per day), number of storm events, and duration of the events (fraction of a 
day). 



The total leakage per month is the sum of the monthly leakage from each line or segment. The 
data in this form can be converted to depth of precipitation (centimeters is used in the model) for 
each month and used as input to the model. 

A copy of the calculation tables are attached. 

3.0 Comparison to total rainfall 

The total estimated leakage was compared to the total rainfall, such as would be experienced by 
uncovered ground. The footprint area of the NIROP facility is about 1,820,000 square feet. The 
total annual rainfall used in the OU2 SESOIL model is 26.7 inches. The total estimated storm 
water leakage is 168,000 gallons. This volume over the facility footprint equals 0.15 inches of 
rainfall, or about 0.6% of the total rainfall. 



SESOll Model Results: leachate Entering Groundwater Versus Time 

COC TCE PCE DCE TCA 

Max Conc. 174.6 8.5 0.0 0.0 

Year Month Total Months Leachate Ipom) 

1 1 1 174.0 8.5 0 0 

1 2 2 173.1 8.4 0 0 

1 3 3 172.2 8.3 0 0 

1 4 4 172.6 8.2 0 0 

1 5 5 172.9 8.1 0 0 

1 6 6 173.4 8.1 0 0 

1 7 7 174.1 8.0 a 0 

1 8 8 174.5 8.0 0 0 

1 9 9 174.6 7.9 0 0 

1 10 10 174.5 7.8 a 0 

1 11 11 173.7 7.7 0 0 

1 12 12 172.3 7.5 0 0 

2 1 13 170.4 7.3 0 0 

2 2 14 168.1 7.1 0 0 

2 3 15 165.9 6.9 0 0 

2 4 16 164.7 6.8 0 0 

2 .5 17 163.5 6.7 0 0 

2 6 18 162.6 6.7 0 0 

2 7 19 162.1 6.6 0 0 

2 8 20 161.6 6.6 0 0 

2 9 21 161.0 6.6 0 0 

2 10 22 160.3 6.5 0 0 

2 11 23 159.2 6.4 0 0 

2 12 24 157.6 6.3 0 0 

3 1 25 155.8 6.2 0 0 

3 2 26 153.5 6.0 0 0 

3 3 27 151.2 5.9 0 0 

3 4 28 150.1 5.8 0 0 



3 5 29 149.0 5.8 0 0 

3 6 30 148.1 5.8 0 0 

3 7 31 147.7 5.8 0 0 

3 8 32 147.2 5.8 0 0 

3 9 33 146.7 5.7 0 0 

3 10 34 146.2 5.7 0 0 

3 11 35 145.2 5.7 0 0 

3 12 36 143.8 5.6 0 0 

4 1 37 142.3 5.5 0 0 

4 2 38 140.3 5.4 0 0 

4 3 39 138.4 5.3 0 0 

4 4 40 137.5 5.2 0 0 

4 5 41 136.5 5.2 0 0 

4 6 42 135.9 5.2 0 0 

4 7 43 135.6 5.2 0 0 

4 8 44 135.3 5.2 0 0 

4 9 45 135.0 5.2 0 0 

4 10 46 134.6 5.2 0 0 

4 11 47 133.8 5.1 0 0 

4 12 48 132.7 5.1 0 0 

5 1 49 131.4 5.0 0 0 

5 2 50 129.7 4.9 0 0 

5 3 51 128.0 4.8 0 0 

5 4 52 127.3 4.8 0 0 

5 5 53 126.6 4.7 0 0 

5 6 54 126.1 4.7 0 0 

5 7 55 125.9 4.8 0 0 

5 8 56 125.8 4.8 0 0 

5 9 57 125.5 4.8 0 0 

5 10 58 125.3 4.8 0 0 

5 11 59 124.7 4.8 0 0 

5 12 60 123.7 4.7 0 0 

6 1 61 122.6 4.6 0 0 

6 2 62 121.1 4.5 0 0 

6 3 63 119.7 4.5 0 0 

6 4 64 119.1 4.4 0 0 

6 5 65 118.5 4.4 0 0 

6 6 66 118.1 4.4 0 0 

6 7 67 118.0 4.4 0 0 



6 8 68 118.0 4.5 0 0 

6 9 69 117.8 4.5 0 0 

6 10 70 117.7 4.5 0 0 

6 11 71 117.2 4.5 0 0 

6 12 72 116.3 4.4 0 0 

7 1 73 115.4 4.3 0 0 

7 2 74 114.0 4.3 0 0 

7 3 75 112.7 4.2 0 0 

7 4 76 112.3 4.2 0 0 

7 5 77 111.8 4.2 0 0 

7 6 78 111.5 4.2 0 0 

7 7 79 111.5 4.2 0 0 

7 8 80 111.5 4.2 0 0 

7 9 81 111.4 4.2 0 0 

7 10 82 111.3 4.2 0 0 

7 11 83 110.9 4.2 0 0 

7 12 84 110.2 4.2 0 0 

8 1 85 109.3 4.1 0 0 

8 2 86 108.1 4.0 0 0 

8 3 87 106.9 4.0 0 0 

8 4 88 106.5 4.0 0 0 

8 5 89 106.1 4.0 0 0 

8 6 90 105.9 4.0 0 0 

8 7 91 106.0 4.0 0 0 

8 8 92 106.0 4.0 0 0 

8 9 93 106.0 4.0 0 0 

8 10 94 105.9 4.0 0 0 

8 11 95 105.6 4.0 0 0 

8 12 96 104.9 4.0 0 0 

9 1 97 104.2 3.9 0 0 

9 2 98 103.0 3.9 0 0 

9 3 99 102.0 3.8 0 0 

9 4 100 101.6 3.8 0 0 

9 5 101 101.3 3.8 0 0 

9 6 102 101.1 3.8 0 0 

9 7 103 101.2 3.8 0 0 

9 8 104 101.3 3.8 0 0 

9 9 105 101.3 3.9 0 0 

9 10 106 101.3 3.9 0 0 



9 11 107 101.0 3.9 0 0 

9 12 108 100.4 3.8 0 0 

10 1 109 99.7 3.8 0 0 

10 2 110 98.7 3.7 0 0 

10 3 111 97.7 3.7 0 0 

10 4 112 97.4 3.7 0 0 

10 5 113 97.1 3.6 0 0 

10 6 114 96.9 3.7 0 0 

10 7 115 97.1 . 3.7 0 0 

10 8 116 97.2 3.7 0 0 

10 9 117 97.2 3.7 0 0 

10 10 118 97.3 3.7 0 0 

10 11 119 97.0 3.7 0 0 

10 12 120 96.5 3.7 0 0 

11 1 121 95.8 3.6 0 0 

11 2 122 94.9 3.6 0 0 

11 3 123 93.9 3.5 0 0 

11 4 124 93.7 3.5 0 0 

11 5 125 93.4 3.5 0 0 

11 6 126 93.3 3.5 0 0 

11 7 127 93.5 3.6 0 0 

11 8 128 93.6 3.6 0 0 

11 9 129 93.7 3.6 0 0 

11 10 130 93.7 3.6 0 0 

11 11 131 93.5 3.6 0 0 

11 12 132 93.0 3.6 0 0 

12 1 133 92.4 3.5 0 0 

12 2 134 91.5 3.5 0 0 

12 3 135 90.6 3.4 0 0 

12 4 136 90.4 3.4 0 0 

12 5 137 90.2 3.4 0 0 

12 6 138 90.1 3.4 0 0 

12 7 139 90.3 3.5 0 0 

12 8 140 90.4 3.5 0 0 

12 9 141 90.5 3.5 0 0 

12 10 142 90.6 3.5 0 0 

12 11 143 90.3 3.5 0 0 

12 12 144 89.9 3.5 0 0 

13 1 145 89.4 3.4 0 0 



13 2 146 88.5 3.4 0 0 

13 3 147 87.7 3.3 0 0 

13 4 148 87.5 3.3 0 0 

13 5 149 87.3 3.3 0 0 

13 6 150 87.2 3.4 0 0 

13 7 151 87.4 3.4 0 0 

13 8 152 87.6 3.4 0 0 

13 9 153 87.7 3.4 0 0 

13 10 154 87.8 3.4 0 0 

13 11 155 87.6 3.4 0 0 

13 12 156 87.1 3.4 0 0 

14 1 157 86.6 3.4 0 0 

14 2 158 85.8 3.3 0 0 

14 3 159 85.0 3.3 0 0 

14 4 160 84.9 3.3 0 0 

14 5 161 84.7 3.3 0 0 

14 6 162 84.7 3.3 0 0 

14 7 163 84.9 3.3 0 0 

14 8 164 85.0 3.3 0 0 

14 9 165 85.1 3.3 0 0 

14 10 166 85.2 3.4 0 0 

14 11 167 85.1 3.3 0 0 

14 12 168 84.7 3.3 0 a 
15 1 169 84.2 3.3 0 0 

15 2 170 83.4 3.2 0 0 

15 3 171 82.7 3.2 0 0 

15 4 172 82.5 3.2 0 0 

15 5 173 82.4 3.2 0 0 

15 6 174 82.4 3.2 0 0 

15 7 175 82.6 3.2 0 a 
15 8 176 82.7 3.3 0 0 

15 9 177 82.9 3.3 0 0 

15 10 178 83.0 3.3 0 0 

15 11 179 82.8 3.3 0 0 

15 12 180 82.5 3.3 0 0 

16 1 181 82.0 3.2 0 0 

16 2 182 81.3 3.2 0 0 

16 3 183 80.6 3.1 0 0 

16 4 184 80.4 3.1 0 0 



16 5 185 80.3 3.1 a a 
16 6 186 80.3 3.1 a a 
16 7 187 80.5 3.2 a a 
16 8 188 80.7 3.2 a a 
16 9 189 80.8 3.2 a a 
16 10 190 80.9 3.2 a a 
16 11 191 80.8 3.2 a a 
16 12 192 80.4 3.2 a a 
17 1 193 80.0 3.2 a a 
17 2 194 79.3 3.1 a a 
17 3 195 78.6 3.1 a a 
17 4 196 78.5 3.1 a a 
17 5 197 78.4 3.1 a a 
17 6 198 78.4 3.1 a a 
17 7 199 78.6 3.1 a a 
17 8 200 78.8 3.1 a a 
17 9 201 79.0 3.2 a a 
17 10 202 79.1 3.2 a a 
17 11 203 79.0 3.2 a a 
17 12 204 78.6 3.1 a a 
18 1 205 78.2 3.1 a a 
18 2 206 77.5 3.1 a a 
18 3 207 76.9 3.0 a a 
18 4 208 76.8 3.0 a a 
18 5 209 76.7 3.0 a a 
18 6 210 76.7 3.0 0 a 
18 7 211 76.9 3.1 a a 
18 8 212 77.1 3.1 a a 
18 9 213 77.3 3.1 a a 
18 10 214 77.4 3.1 a a 
18 11 215 77.3 3.1 a a 
18 12 216 77.0 3.1 a a 
19 1 217 76.6 3.1 a a 
19 2 218 75.9 3.0 a a 
19 3 219 75.3 3.0 a a . 
19 4 220 75.2 3.0 a a 
19 5 221 75.1 3.0 a a 
19 6 222 75.1 3.0 a a 
19 7 223 75.3 3.0 a a 



19 8 224 75.6 3.0 0 0 

19 9 225 75.7 3.1 0 0 

19 10 226 75.9 3.1 0 0 

19 11 227 75.8 3.1 0 0 

19 12 228 75.5 3.1 0 0 

20 1 229 75.1 3.0 0 0 

20 2 230 74.4 3.0 0 0 

20 3 231 73.8 2.9 0 0 

20 4 232 73.8 2.9 0 0 

20 5 233 73.7 2.9 0 0 

20 6 234 73.7 3.0 0 0 

20 7 235 73.9 3.0 0 0 

20 8 236 74.1 3.0 0 0 

20 9 237 74.3 3.0 0 0 

20 10 238 74.4 3.0 0 0 

20 11 239 74.3 3.0 0 0 

20 12 240 74.1 3.0 0 0 

21 1 241 73.7 3.0 0 0 

21 2 242 73.1 2.9 0 0 

21 3 243 72.5 2.9 0 0 

21 4 244 72.4 2.9 0 0 

21 .- 5 245 72.4 2.9 0 0 

21 6 246 72.4 2.9 0 0 

21 7 247 72.6 2.9 0 0 

21 8 248 72.8 3.0 0 0 

21 9 249 73.0 3.0 0 0 

21 10 250 73.1 3.0 0 0 

21 11 251 73.1 3.0 0 0 

21 12 252 72.8 3.0 0 0 

22 1 253 72.4 2.9 0 0 

22 2 254 71.8 2.9 0 0 

22 3 255 71.3 2.9 0 0 

22 4 256 71.2 2.9 0 0 

22 5 257 71.1 2.9 0 0 

22 6 258 71.2 2.9 0 0 

22 7 259 71.4 2.9 0 0 

22 8 260 71.6 2.9 0 0 

22 9 261 71.8 2.9 0 0 

22 10 262 71.9 3.0 0 0 



22 11 263 71.9 3.0 0 0 

22 12 264 71.6 2.9 0 0 

23 1 265 71.3 2.9 0 0 

23 2 266 70.7 2.9 0 0 

23 3 267 70.1 2.8 0 0 

23 4 268 70.1 2.8 0 0 

23 5 269 70.0 2.8 0 0 

23 6 270 70.1 2.8 0 0 

23 7 271 70.3 2.9 0 0 

23 8 272 70.5 2.9 0 0 

23 9 273 70.7 2.9 0 0 

23 10 274 70.8 2.9 0 0 

23 11 275 70.8 2.9 0 0 

23 12 276 70.5 2.9 0 0 

24 1 277 70.2 2.9 0 0 

24 2 278 69.6 2.8 0 0 

24 3 279 69.1 2.8 0 0 

24 4 280 69.0 2.8 0 0 

24 5 281 69.0 2.8 0 0 

24 6 282 69.0 2.8 0 0 

24 7 283 69.3 2.8 0 0 

24 8 284 69.5 2.9 0 0 

24 9 285 69.7 2.9 0 0 

24 10 286 69.8 2.9 0 0 

24 11 287 69.8 2.9 0 0 

24 12 288 69.5 2.9 0 0 

25 1 289 69.2 2.8 0 0 

25 2 290 68.6 2.8 0 0 

25 3 291 68.1 2.8 0 0 

25 4 292 68.1 2.8 0 0 

25 5 293 68.0 2.8 0 0 

25 6 294 68.1 2.8 0 0 

25 7 295 68.3 2.8 0 0 

25 8 296 68.5 2.8 0 0 

25 9 297 68.7 2.8 0 0 

25 10 298 68.9 2.9 0 0 

25 11 299 68.8 2.9 0 0 

25 12 300 68.6 2.8 0 0 



1 

******************************************************************************************************* 

***** 
***** SESOIL-84: SEASONAL CYCLES OF WATER, SEDIMENT, AND POLLUTANTS IN SOIL ENVIRONMENTS 
***** 
***** DEVELOPERS: 
***** 

M. BONAZOUNTAS,ARTHUR D. LITTLE INC. 
J. WAGNER ,DIS/ADLPIPE, INC. 

***** 
***** 
***** 
***** 
***** 
***** 
***** 

MODIFIED EXTENSIVELY BY: 
D.M. HETRICK 
OAK RIDGE NATIONAL LABORATORY 
(615) 576-7556 
VERSION JANUARY 1995 

,(617)864-5770,X5871 
,(617)492-1991,X5820 

***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 

******************************************************************************************************* 

****** MONTHLY SESOIL MODEL OPERATION ****** 
MONTHLY SITE SPECIFIC SIMULATION 

REGION 
SOIL TYPE 
COMPOUND 
WASHLOAD DATA 
APPLICATION AREA: 

FRIDLEY NIROP OU3 

TCE 

NIROP OU3 TCE 

GENERAL INPUT PARAMETERS 
======================== 

-- SOIL INPUT PARAMETERS 

SOIL DENSITY (G/CM**3): 1.60 
INTRINSIC PERMEABILITY (CM**2): .000 
DISCONNECTEDNESS INDEX (-): 12.0 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): .250 
CATION EXCHANGE CAPACITY (MILLI EQ./l00G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 

-- CHEMICAL INPUT PARAMETERS 

SOLUBILITY (UG/ML): 
DIFFUSION COEFFICIENT IN AIR (CM**2/SEC): 

.110E+04 

.100E-Ol 

.::.E 



HENRYS LAY CONSTANT (M**3-ATM/MOLE): 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 
ADSORPTION COEFFICIENT ON SOIL (K): 
MOLECULAR YEIGHT (G/MOL): 
VALENCE (-): 
NEUTRAL HYDROLYSIS CONSTANT (/DAY): 
BASE HYDROLYSIS CONSTANT (L/MOL-DAY): 
ACID HYDROLYSIS CONSTANT (L/MOL-DAY): 
DEGRADATION RATE IN MOISTURE (/DAY): 
DEGRADATION RATE ON SOIL (/DAY): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO_ MOLES LIGAND/MOLE POLLUTANT (-): 
LIGAND MOLECULAR YEIGHT (G/MOL): 

-- APPLICATION INPUT PARAMETERS 

NUMBER OF SOIL LAYERS: 
YEARS TO BE SIMULATED: 
AREA (CM**2): 
APPLICATION AREA LATITUDE (DEG_): 
SPILL (1) OR STEADY APPLICATION (0): 
MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GYR. CONC.: 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 
DEPTHS (CM): 
NUMBER OF SUBLAYERS/LAYER 
PH (CM): 
INTRINSIC PERMEABILITIES (CM**2): 
KDEL RATIOS (-): 
KDES RATIOS (-): 
OC RATIOS (-): 
CE C RATIOS (-): 
FRN RATlOS(-): 
ADS RA TI OS( - ): 

1 
YEAR - MONTHLY INPUT PARAMETERS 
======== ======================== 

-- CLIMATIC INPUT PARAMETERS --

OCT NOV DEC 
I 

JAN 

.117E-01 
166. 
.000 
131. 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

4 
26 

0.130E+08 
44.9 
o 
o 
1 

0.12E+03 0.12E+03 0.12E+03 0.24E+03 
444 4 

0.00 0.00 0.00 0.00 
0.50E-10 0.50E-10 0.50E-10 0.50E-10 

1.0 1.0 1.0 
1.0 1.0 1.0 

0.12 0.13 0.13 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 

FEB MAR APR MAY JUN 

TEMP. (DEG C) 8.830 -0.830 -8.780 -12.390 -9.940 -3.280 6.000 12.610 17.890 
CLOUD CVR (FRAC.) 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 
REL. HUM. (FRAC. ) 0.700 0.800 0.750 0.750 0.750 0.700 0.650 0.650 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 
EVAPOT. (CM/DAY) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

TeE 

JUL AUG SEP 

20.830 19.830 14.280 
0.900 0.900 0.900 
0.700 0.700 0.700 
0.160 0.160 0.160 
0.000 0.000 0.000 



PRECIP. (CM) 
M.TIME RAIN(DAYS) 
M. STORM NO. (-) 
M. SEASON (DAYS) 

0.027 
0.460 
3.440 

30.400 

0.021 
0.530 
3.030 

30.400 

0.003 
0.480 
2.780 

30.400 

0.003 
0.460 
2.340 

30.400 

0.003 
0.470 
2.170 

30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UG/ML,INPUT FOR MONTH 

LAYER 1: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 2.20E-01 6.20E-01 1.02E+00 1.02E+00 

LAYER 2: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/Ml) 8.50E-01 8.50E-01 5.60E-01 5.60E-01 

LAYER 3: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 8.70E-01 8.70E-01 1.18E+00 1.18E+00 

LAYER 4: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/Ml) 1.20E-01 8.27E+01 7.60E+01 7.16E+01 

0.058 
0.610 
3.830 

30.400 

1 OF YEAR 1 

3 

0.030 
0.510 
4.690 

30.400 

0.046 
0.400 
6.630 

30.400 

0.056 
0.330 
6.800 

30.400 

0.050 
0.250 
5.600 

30.400 

0.051 
0.320 
5.890 

30.400 

0.034 
0.370 
5.220 

30.400 

.LE 



1 

******************************************************************************************************* 
.**** 
***** SESOIL-84: SEASONAL CYCLES OF WATER, SEDIMENT, AND POLLUTANTS IN SOIL ENVIRONMENTS 
***** 
***** DEVELOPERS: 
***** 

M. BONAZOUNTAS,ARTHUR D. LITTLE INC. 
J. WAGNER ,DIS/ADLPIPE, INC. 

***** 
***** 
••••• 
***** 
***** 
***** 
***** 

MODIFIED EXTENSIVELY BY: 
D.M. HETRICK 
OAK RIDGE NATIONAL LABORATORY 
(615) 576-7556 
VERSION JANUARY 1995 

, (617)864-5770,X5871 
,(617)492-1991,X5820 

•••• * 
***** 
***** 
***** 
.**** 
****. 
.**** 
***** 
***** 
••••• 
***** 
***** 

******************************************************************************************************* 

****** MONTHLY SESOIL MODEL OPERATION ****** 
MONTHLY SITE SPECIFIC SIMULATION 

REGION 
SOl L TYPE 
COMPOUND 
WASHLOAD DATA 
APPLICATION AREA: 

FRIDLEY NIROP OU3 

PCE 

NIROP OU3 PCE 

GENERAL INPUT PARAMETERS 
======================== 

-- SOIL INPUT PARAMETERS 

SOIL DENSITY (G/CM**3): 1.60 
INTRINSIC PERMEABILITY (CM**2): .000 
DISCONNECTEDNESS INDEX (-): 12.0 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): .250 
CATION EXCHANGE CAPACITY (MILLI EQ./100G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 

-- CHEMICAL INPUT PARAMETERS --

SOLUBILITY (UG/ML): 
DIFFUSION COEFFICIENT IN AIR (CM**2/SEC): 

150. 
.100E-01 

peE 



HENRYS LAW CONSTANT (M**3-ATM/MOLE): 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 
ADSORPTION COEFFICIENT ON SOIL (K): 
MOLECULAR WEIGHT (G/MOL): 
VALENCE (-): 
NEUTRAL HYDROLYSIS CONSTANT (/DAY): 
BASE HYDROLYSIS CONSTANT (L/MOL-DAY): 
ACID HYDROLYSIS CONSTANT (L/MOL-DAY): 
DEGRADATION RATE IN MOISTURE (/DAY): 
DEGRADATION RATE ON SOIL (/DAY): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGAND/MOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (G/MOL): 

-- APPLICATION INPUT PARAMETERS 

NUMBER OF SOIL LAYERS: 
YEARS TO BE SIMULATED: 
AREA (CM**2): 
APPLICATION AREA LATITUDE (DEG.): 
SPILL (1) OR STEADY APPLICATION (0): 

.287E-01 
155. 
.000 
166. 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

4 
26 

0.130E+08 
44.9 
o 

MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: o 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 
DEPTHS (CM): 

1 
0.12E+03 0.12E+03 0.12E+03 0.24E+03 

NUMBER OF SUBLAYERS/LAYER 
PH (CM): 
INTRINSIC PERMEABILITIES (CM**2): 
KD E L RATIOS (-): 
KDES RATIOS (-): 
OC RA TI OS (-): 
CEC RATIOS (-): 
FRN RATIOS( -): 
ADS RATlOS(-): 

1 
YEAR - MONTHLY INPUT PARAMETERS 
======== ======================== 

-- CLIMATIC INPUT PARAMETERS --

OCT NOV DEC 

TEMP. (DEG C) 8.830 -0.830 -8.780 
CLOUD CVR (FRAC.) 0.900 0.900 0.900 
REL. HUM.(FRAC.) 0.700 0.800 0.750 
ALBEDO (-) 0.160 0.240 0.280 
EVAPOT. (CM/DAY) 0.000 0.000 0.000 

4 4 4 4 
0.00 0.00 0.00 0.00 
0.50E-10 0.50E-10 0.50E-10 0.50E-10 

1.0 1.0 1.0 
1.0 1.0 1.0 

0.12 0.13 0.13 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 

JAN FEB MAR APR MAY JUN 

-12.390 -9.940 -3.280 6.000 12.610 17.890 
0.900 0.900 0.900 0.900 0.900 0.900 
0.750 0.750 0.700 0.650 0.650 0.700 
0.280 0.280 0.300 0.190 0.160 0.160 
0.000 0.000 0.000 0.000 0.000 0.000 

2 

JUL AUG SEP 

20.830 19.830 14.280 
0.900 0.900 0.900 
0.700 0.700 0.700 
0.160 0.160 0.160 
0.000 0.000 0.000 



PRECIP. (CM) 
M.TIME RAIN(DAYS) 
M. STORM NO. (-) 
M. SEASON (DAYS) 

0.027 
0.460 
3.440 

30.400 

0.021 
0.530 
3.030 

30.400 

0.003 
0.480 
2.780 

30.400 

0.003 
0.460 
2.340 

30.400 

0.003 
0.470 
2.170 

30.400 

0.058 
0.610 
3.830 

30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UG/ML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO 3.60E-02 7.20E-02 7.20E-02 

LAYER 2: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 7.00E-01 7.00E-01 5.90E-01 5.90E-01 

LAYER 3: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 3.00E-01 3.00E-01 4.80E-04 4.80E-04 

LAYER 4: 
SUBLAYER 1 2 3 4 

I N IT IAL CONC. (UG/ML) 4.BOE-04 4.BBE+00 4.40E+00 4.40E+00 

3 

0.030 
0.510 
4.690 

30.400 

0.046 
0.400 
6.630 

30.400 

0.056 
0.330 
6.800 

30.400 

0.050 
0.250 
5.600 

30.400 

0.051 
0.320 
5.890 

30.400 

0.034 
0.370 
5.220 

30.400 

·peE 



1 

********************************************************* •••••••••••• * •••••••••••• * ••••• **.**.*****.* •• 
••••• 
***** SESOIL-84: SEASONAL CYCLES OF WATER, SEDIMENT, AND POLLUTANTS IN SOIL ENVIRONMENTS 
••••• 
***** DEVELOPERS: 
*.*** 

M. BONAZOUNTAS,ARTHUR D. LITTLE INC. 
J. WAGNER ,DIS/ADLPIPE, INC. 

••• ** 
••••• 
••••• 
••••• 
••••• ... *. 
••••• 

MODIFIED EXTENSIVELY BY: 
D.M. HETRICK 
OAK RIDGE NATIONAL LABORATORY 
(615) 576-7556 
VERSION JANUARY 1995 

, (617)864-5770,X5871 
, (617)492-1991,X5820 

**.* • 
***** 
***** 
• •••• 
••••• .* ••• 
• •••• 
***** 
***** 
***** 
• •••• 
• •••• 

••••••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••• * ••••••••••••••••••••• 

****** MONTHLY SESOIL MODEL OPERATION ****** 
MONTHLY SITE SPECIFIC SIMULATION 

REGION 
SOIL TYPE 
COMPOUND 
WASHLOAD DATA 
APPLICATION AREA: 

FRIDLEY NIROP OU3 

TCA 

NIROP OU3 TCA 

GENERAL INPUT PARAMETERS 
======================== 

-- SOIL INPUT PARAMETERS 

SOIL DENSITY (G/CM**3): 1.60 
INTRINSIC PERMEABILITY (CM**2): .000 
DISCONNECTEDNESS INDEX (-): 12.0 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): .250 
CATION EXCHANGE CAPACITY (MILLI EQ./l00G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 

-- CHEMICAL INPUT PARAMETERS 

SOLUBILITY (UG/ML): 
DIFFUSION COEFFICIENT IN AIR (CM**2/SEC): 

.149E+04 

.100E-01 

~A 



HENRYS LAW CONSTANT (M**3-ATM/MOLE): 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 
ADSORPTION COEFFICIENT ON SOIL (K): 
MOLECULAR WEIGHT (G/MOL): 
VALENCE (-): 
NEUTRAL HYDROLYSIS CONSTANT (/DAY): 
BASE HYDROLYSIS CONSTANT (L/MOL-DAY): 
ACID HYDROLYSIS CONSTANT (L/MOL-DAY): 
DEGRADATION RATE IN MOISTURE (/DAY): 
DEGRADATION RATE ON SOIL (/DAY): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGAND/MOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (G/MOL): 

-- APPLICATION INPUT PARAMETERS 

NUMBER OF SOIL LAYERS: 
YEARS TO BE SIMULATED: 
AREA (CM**2): 
APPLICATION AREA LATITUDE (DEG.): 
SPILL (1) OR STEADY APPLICATION (0): 
MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 
DEPTHS (CM): 
NUMBER OF SUBLAYERS/LAYER 
PH (CM): 
INTRINSIC PERMEABILITIES (CM**2): 
KDEL RATIOS (-): 
KDES RATIOS (-): 
OC RATIOS (-): 
CEC RATIOS (-): 
FRN RATlOS( -): 
ADS RATlOS(-): 

1 
YEAR - MONTHLY INPUT PARAMETERS 
======== ======================== 

-- CLIMATIC INPUT PARAMETERS --

OCT NOV DEC JAN 

.40BE-02 
110. 
.000 
133. 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

4 
26 

0.130E+OB 
44.9 
o 
o 
1 

0.12E+03 0.12E+03 0.12E+03 0.24E+03 
4 444 

0.00 0.00 0.00 0.00 
0.50E-10 0.50E-10 0.50E-10 0.50E-10 

1.0 1.0 1.0 
1.0 1.0 1.0 

0.12 0.13 0.13 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 

FEB MAR APR MAY JUN 

TEMP. (DEG C) B.B30 -0.B30 -B.7BO -12.390 -9.940 -3.280 6.000 12.610 17.B90 
CLOUD CVR (FRAC.) 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 
RH. HUM.(FRAC.) 0.700 0.800 0.750 0.750 0.750 0.700 0.650 0.650 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 
EVAPOT. (CM/DAY) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

2 

TeA 

JUL AUG SEP 

20.830 19.B30 14.280 
0.900 0.900 0.900 
0.700 0.700 0.700 
0.160 0.160 0.160 
0.000 0.000 0.000 



PRECIP. (CM) 
M.TIME RAIN(DAYS) 
M. STORM NO. (-) 
M. SEASON (DAYS) 

0.027 
0.460 
3.440 

30.400 

0.021 
0.530 
3.030 

30.400 

0.003 
0.480 
2.780 

30.400 

0.003 
0.460 
2.340 

30.400 

0.003 
0.470 
2.170 

30.400 

0.058 
0.610 
3.830 

30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UG/ML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

LAYER 2: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 1.40E-02 1.40E-02 1.30E-02 1.30E-02 

LAYER 3: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

LAYER 4: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

3 

0.030 
0.510 
4.690 

30.400 

0.046 
0.400 
6.630 

30.400 

0.056 
0.330 
6.800 

30.400 

0.050 
0.250 
5.600 

30.400 

0.051 
0.320 
5.890 

30.400 

0.034 
0.370 
5.220 

30.400 



1 

********************************************************************.*.********* ••• ****.****.*******.* • 

***** 
***** SESOIL-84: SEASONAL CYCLES OF YATER, SEDIMENT, AND POLLUTANTS IN SOIL ENVIRONMENTS 
***.* 
***** DEVELOPERS: 
***** 

M. BONAZOUNTAS,ARTHUR D. LITTLE INC. 
J. YAGNER ,DIS/ADLPIPE, INC. 

*** •• 
* •• *. 
**.*. 
* •••• 
***.* 
***** 
***** 

MODIFIED EXTENSIVELY BY: 
D.M. HETRICK 
OAK RIDGE NATIONAL LABORATORY 
(615) 576-7556 
VERSION JANUARY 1995 

,(617)864-5770,X5871 
,(617)492-1991,X5820 

••••• 
***** 
**.** 
***** 
• •••• 
• •••• 
***** 
***.* 
••••• 
** •• * 
•• *.* 
***** 

*********.*****.****.****************************.**.*******.***** •• *****.*.******** •• ***** •• **.***** •• 

****** MONTHLY SESOIL MODEL OPERATION ****** 
MONTHLY SITE SPECIFIC SIMULATION 

REGION 
SOIL TYPE 
COMPOUND 
YASHLOAD DATA 
APPLICATION AREA: 

FRIDLEY NIROP OU3 

DCE 

NIROP OU3 DCE 

GENERAL INPUT PARAMETERS 
======================== 

-- SOIL INPUT PARAMETERS 

SOIL DENSITY (G/CM**3): 1.60 
INTRINSIC PERMEABILITY CCM**2): .000 
DISCONNECTEDNESS INDEX Co): 12.0 
POROSITY Co): .400 
ORGANIC CARBON CONTENT C%): .250 
CATION EXCHANGE CAPACITY (MILLI EQ./100G DRY SOIL): .000 
FREUNDLICH EXPONENT Co): 1.00 

-- CHEMICAL INPUT PARAMETERS --

SOLUBILITY (UG/ML): 
DIFFUSION COEFFICIENT IN AIR (CM**2/SEC): 

600. 
.100E-01 

DeE 



HENRYS LAW CONSTANT (M**3-ATM/MOLE): 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 
ADSORPTION COEFFICIENT ON SOIL (K): 
MOLECULAR WEIGHT (G/MOL): 
VALENCE (-): 
NEUTRAL HYDROLYSIS CONSTANT (/DAY): 
BASE HYDROLYSIS CONSTANT (L/MOL-DAY): 
ACID HYDROLYSIS CONSTANT (L/MOL-DAY): 
DEGRADATION RATE IN MOISTURE (/DAY): 
DEGRADATION RATE ON SOIL (/DAY): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGAND/MOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (G/MOL): 

-- APPLICATION INPUT PARAMETERS 

NUMBER OF SOIL LAYERS: 
YEARS TO BE SIMULATED: 
AREA (CM**2): 
APPLICATION AREA LATITUDE (DEG.): 
SPILL (1) OR STEADY APPLICATION (0): 

.532E-02 
58.9 
.000 
96.9 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

4 
26 

0.130E+08 
44.9 
o 

MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: o 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 
DEPTHS (CM): 

1 
0.12E+03 0.12E+03 0.12E+03 0.24E+03 

NUMBER OF SUBLAYERS/LAYER 
PH (CM): 
INTRINSIC PERMEABILITIES (CM**2): 
KDEL RATIOS (-): 
KDES RATIOS (-): 
OC RATIOS (-): 
CEC RATIOS (-): 
FRN RATIOS(-): 
ADS RATlOS( -): 

1 
YEAR - MONTHLY INPUT PARAMETERS 
======== ======================== 

-- CLIMATIC INPUT PARAMETERS --

OCT NOV DEC 

TEMP. (DEG C) 8.830 -0.830 -8.780 
CLOUD CVR (FRAC.) 0.900 0.900 0.900 
REL. HUM.(FRAC.) 0.700 0.800 0.750 
ALBEDO (-) 0.160 0.240 0.280 
EVAPOT. (CM/DAY) 0.000 0.000 0.000 

4 4 4 4 
0.00 0.00 0.00 0.00 
0.50E-10 0.50E-10 0.50E-10 0.50E-10 

1.0 1.0 1.0 
1.0 1.0 1.0 

0.12 0.13 0.13 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 

JAN FEB MAR APR MAY JUN 

-12.390 -9.940 -3.280 6.000 12.610 17.890 
0.900 0.900 0.900 0.900 0.900 0.900 
0.750 0.750 0.700 0.650 0.650 0.700 
0.280 0.280 0.300 0.190 0.160 0.160 
0.000 0.000 0.000 0.000 0.000 0.000 

2 

JUL AUG SEP 

20.830 19.830 14.280 
0.900 0.900 0.900 
0.700 0.700 0.700 
0.160 0.160 0.160 
0.000 0.000 0.000 



PRECIP. (CM) 
M.TIME RAIN(DAYS) 
M. STORM NO. (-) 
M. SEASON (DAYS) 

0.027 
0.460 
3.440 

30.400 

0.021 
0.530 
3.030 

30.400 

0.003 
0.480 
2.780 

30.400 

0.003 
0.460 
2.340 

30.400 

0.003 
0.470 
2.170 

30.400 

0.058 
0.610 
3.830 

30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UG/ML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 1.30E-02 1.60E-01 3.00E-01 3.00E-01 

LAYER 2: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

LAYER 3: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

LAYER 4: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

0.030 
0.510 
4.690 

30.400 

0.046 
0.400 
6.630 

30.400 

0.056 
0.330 
6.800 

30.400 

0.050 
0.250 
5.600 

30.400 

0.051 
0.320 
5.890 

30.400 

0.034 
0.370 
5.220 

30.400 

DeE 

'~ .,.." 
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